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ABSTRACT
THE EDUCATIONAL AND EXPERIENTIAL STATUS OF SAFETY EDUCATORS
IN THE UNITED STATES:

A NATIONAL STUDY

SEPTEMBER 1993
LARRY H. MCDONALD, B. A. , MARSHALL UNIVERSITY
M.S., MARSHALL UNIVERSITY
Ed.D./ UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by:

Professor William L. Thuemmel

Purpose of the Study
The purpose of this study was to determine the
educational and experiential status of today's safety
educators,

teaching at the college level.

Areas studied

included the perceptions of the safety educators as to the
value of their education and work experience in relation to
their suitability to teach safety at the college level; the
perception of the safety educators of the need for mandatory
professional certification; and the professional development
requirements to maintain certification.

Methodology
A descriptive research methodology was employed to
gather and report the data for the study.

A survey

questionnaire was sent to all members of the American
Society of Safety Engineers

(ASSE)

who live in the United

States and list their occupations as educators.

The ASSE is

the dominant professional safety organization in the United

v
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States and the society's members provided an excellent
survey sample.

Results
The results of the study were based on the data
collected from the questionnaires returned by the
respondents.

The survey provided useful data on the

demographics of the nation's safety educators.

The survey

provided information about the importance of education,
experience,

and professional certification for safety

educators as perceived by the respondents.

Conclusions
Relatively few safety programs exist at colleges and
universities in the United States.

Indications are that the

opportunities for safety graduates will continue to grow.
The American Society of Safety Engineers has developed
a recommended core curriculum and established program
standards for college safety programs.

At this time only

seven institutions have met the requirements for
accreditation under these ASSE guidelines.

While the ASSE

recommendations do not include standards for safety
educators,

a well-defined safety curriculum will serve to

disclose the goals and aspirations of the safety program.
In turn,

these goals and aspirations will serve to establish

the prerequisite skills and talents necessary to become an
educator in that safety program.
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CHAPTER 1
INTRODUCTION
Background Statement
Discussions involving the recognition of formalized
educational requirements for safety,
more than 50 years ago.

as a profession, began

Very little progress was made

toward developing educational standards in the field of
safety until Congress passed the Occupational Safety and
Health Act of 1970,

that created the Occupational Safety and

Health Administration

(OSHA).

The creation of OSHA provided

industry in the United States with far-reaching safety
guidelines mandated by federal laws.

The new federal laws

were extensive and provided severe penalties for violators.
The need for well-trained safety professionals capable of
interpretation,
programs,

enforcement,

and management of compliance

regarding OSHA regulations, had arrived.

In 1976,

the research arm of OSHA,

the National

Institute for Occupational Safety and Health

(NIOSH),

funded

a comprehensive study of safety and health professions.1
The NIOSH study provided guidelines leading to the
development of formalized educational programs for safety
professionals.

This research prompted the American Society

of Safety Engineers
Safety Professionals

(ASSE)

to create the Board of Certified

(BCSP).

The purpose of the BCSP was to

provide a method of professional certification for persons
working in safety and to develop curriculum guidelines for
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institutions offering training in safety as a profession.
Today,

approximately 100 colleges and universities offer

degrees or certificate programs in occupational safety and
health.2
"The ASSE/BCSP Curriculum Standards for Baccalaureate
Degrees in Safety define what knowledge an individual
entering the safety profession should possess.

This body of

knowledge distinguishes the safety profession from other
professions.

The standard provides a basis for guiding

academic programs and for evaluating preparation for the
profession.

It also provides a framework for staying

current in the profession."3

Problem Statement
The Board of Certified Safety Professionals in unison
with the American Society of Safety Engineers has
established excellent curriculum guidelines for safety
education programs at the college level.

However,

there is

no evidence that any prerequisite exists to govern the
qualifications required to be an educator in the field of
safety.

The curriculum guidelines are well defined, but do

safety educators possess the qualifications necessary to
teach the established curricula?

The curriculum is only as

strong as the skills of the individual educators.

3

Purpose of the Study
The purpose of the study was to ascertain the
educational and experiential status of today's occupational
safety and health educators.

This study questioned the

sample group of safety educators to determine if a consensus
exists among the educators pertaining to the appropriate
qualifications for teaching in the field of safety.
addition,

In

the data gathered in this survey were used to

develop a statistical profile of the "typical" safety
educator.

Significance of the Study
Occupational accidents and illnesses are the result of
the interaction between the risks inherent in a given work
activity and human error.
the realm of human control,
incidents is not easy.

Both risk and error are within
but eliminating dangerous

Misinformation and resistance to

change often keep people mired in unsafe behavior.

Without

intervention, workers in the United States will continue to
be exposed to occupational illnesses and injuries.4
The value of safety education to the American workplace
is to provide well-trained safety professionals.
professionals,

in turn,

The safety

design and administer safety

programs that develop the knowledge,

attitudes,

and skills

among workers that allow the workers to enjoy maximum
success with minimum risk.5

This study provides insight into the qualifications
necessary to be a safety educator,

as perceived by the

safety educators currently employed at colleges and
universities in the United States.

The information was

collected to determine if a demand exists for minimum
educational and/or experiential qualifications for safety
educators on a national scale.

In addition,

the study

provides a statistical profile of safety educators as they
exist within the time constraints of this research.

Definition of Terms
In this study,

the terms safety and occupational

safety encompass the terminology of industrial safety,
safety management,

and other terms intended to denote the

development and management of safety programs.

The term

occupational safety is also intended to include industrial
hygiene and safety engineering,

areas directly related to

occupational safety.
For the purpose of this study,

the "typical” safety

educator is a college-level instructor teaching full time in
a safety program or comparable program.

Safety and health

is a concept referred to as system safety.

"System safety

is the application of special technical and managerial
skills to the systematic,

forward-looking identification and

control of hazards throughout the life cycle of a project,
program,

or activity.

The concept calls for safety analyses

and hazard control actions beginning with the conceptual
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phase of a system and continuing through the design,
production,

testing,

use,

and disposal phases until the

project is retired."6
The research questions help to determine if the
educators teaching in the field of safety at the college
level have a formal education directly related to safety.
This inquiry is prompted by research that shows the
overwhelming majority of safety professionals working in
industry have not been formally educated in safety.
research conducted by David Buck (1987),

In

a sample survey of

safety professionals revealed that although 74.2% of the
survey respondents reported holding at least a four-year
college degree,

only 9.7% of those respondents held a degree

directly related to occupational safety.7
The study conducted by Buck surveyed a randomly
selected sample of 100 members of the Boston Chapter of the
American Society of Safety Engineers

(ASSE)

and 955 randomly

selected individuals from the ASSE's national membership.
The random samples were computer-generated.

The sample

selected from the ASSE Boston Chapter was used to test the
survey instrument.

The survey results showed no significant

difference in the responses of the two sample groups.
overall response rate to all questionnaires was 63%.

The
The

results are a compilation of survey data returned from both
groups.
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A similar study was conducted in 1990 by the Safety
Department at Indiana State University

(ISU).

results were published in Professional Safety.

The survey
The ISU

study concluded that 80.1% of the safety professionals in
their survey sample reported having a four-year college
degree or better, yet more than half of the survey
respondents were not even aware of safety,

as a profession,

until after going to work for their present employers.8
The Indiana State University study was conducted using
a computer-generated random sample of 930 members of the
American Society of Safety Engineers.
mailed,

380

(41%)

Of the 930 surveys

were completed and returned.

Analysis was

limited to descriptive statistics with specific frequency
distributions of responses to all survey questions
Compared to the survey by Buck,

the Indiana State

University data analysis was somewhat vague.

The data in

the ISU survey are presented in a generalized fashion while
the data in Buck's research are presented in a scientific
manner.

The information from both surveys is comparable and

displays a significant relationship in the area of
educational backgrounds for safety professionals.

The

survey of safety professionals is important for providing
predictive statistics for safety professionals in the area
of occupational employment opportunities.
Other causal factors leading to the modest number of
educators specifically trained in the field of safety are

7
the limited number of schools offering degrees in safety and
the lack of significant means of Professional Certification.
In May,

1990,

Administration

the Occupational Safety And Health
(OSHA)

convened a conference to study the

issues of safety education and professional certification.
The conference was named The Government Workplace in the
90s.

The conference consisted of members of two non¬

governmental organizations that OSHA considers to be experts
in the field of safety education and certification.

The two

agencies are The Board of Certified Safety Professionals
(BCSP),

a division of ASSE,

for Competency Assurance

and The National Organization

(NOCA),

a group that evaluates

certification programs.
OSHA surveyed the expert panel about the possibility of
NOCA and BCSP developing a national certification oversight
program.

The experts polled expressed concern that

certification agencies should not be responsible for their
own oversight.

Self-examination dilutes the value of the

certification.

When asked if certification standards should

be set by college and university programs,

the panel

declared that too few full programs existed in the area of
safety at the college level and stated that in the panel's
opinion "most safety professionals now come from other
disciplines rather than directly from safety-oriented
programs. n9
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Scope of the Study
The Board of Certified Safety Professionals in unison
with the American Society of Safety Engineers has
established excellent curriculum guidelines for safety
education programs at the college level.

However,

there is

no evidence that any prerequisites exist to govern the
qualifications required to be an educator in the field of
safety.

The curriculum guidelines are well defined,

but do

safety educators possess the qualifications necessary to
teach the established curricula?

This study is designed to

examine the educational backgrounds and work experience of
college safety educators in the United States.
began with five basic research questions.

The study

A survey

questionnaire was designed to gather data for these research
questions and to develop a demographic profile of the
"typical" safety educator.

Research Questions
1.

What are the educational backgrounds of educators at the
college level in safety programs?

2.

What are the vocational backgrounds of educators at the
college level in safety programs?

3.

In the opinion of the survey respondents,

should safety

instructors at the college level be required to obtain a
professional certification directly related to the field
of safety?
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4.

In the opinion of the survey respondents, what best
qualifies safety educators to teach in the field of
safety,

their educational credentials,

experiential background,

their

professional certifications,

or

other qualifications?
5.

What is the demographic profile of the "typical" safety
educator?

Overview of the Study
Having described the rationale for this study.

In

succeeding chapters there is an overview of safety
education,

a description of research methods,

and the

presentation and interpretation of data garnered in this
study.

The study provides information about the importance

of education,

experience,

and professional certification for

safety educators as perceived by the respondents.

CHAPTER 2
OCCUPATIONAL SAFETY EDUCATION
LITERATURE AND RESEARCH REVIEW
Thesis Statement
Most occupational accidents are caused by human error.
The Heinrich Domino Theory states that "a preventable
accident is one of five factors,
in an injury.”10
"social,

in a sequence,

that result

Heinrich describes the notion that

environmental,

and ancestral factors coupled with

unsafe acts committed by individuals lead to accidents.1,11
Heinrich's research into accident causation concludes that
88% of accidents are due to unsafe acts,
unsafe conditions,

10% are due to

and 2% are caused by unsafe causes.

This

trilogy of accident causation factors is known as the
Heinrich Ratio.12
Occupational accidents and illnesses are the
consequences of the interaction between the intrinsic risks
of an occupation and human error.

Elimination of all

hazards in the workplace is not a realistic goal but both
risk and human error can be controlled.

Abolishing

potentially hazardous human behavior is not easy.

Lack of

information and resistance to change often keep people in a
cycle of unsafe behavior.

Without intervention, workers in

the United States will continue to be exposed to
occupational illnesses and injuries.13
The purpose of safety education is to "attempt to
develop the knowledge,

attitudes,

and skills that will allow
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employees to enjoy maximum success,
minimum risk."14

in the workplace, with

If the deaths of American workers are to

be stopped, these workers at least deserve properly trained
safety professionals.

Defining Safety Education Terminology
What is safety?

"Safety is the prevention of accidents

and the mitigation of personal injury or property damage
which may result from accidents.1,15
definition states:

A more elaborate

"Safety is a condition or state of being

resulting from the modification of human behavior, and/or
designing of the physical environment to reduce the
possibility of hazards, thereby reducing accidents."16
definitions of safety vary in length and complexity.

The
The

common thread that is woven into each safety philosophy is
the recognition of hazards, the prevention of accidents, or
the mitigation of accidents that do occur.
An accident is "that occurrence in a sequence of events
which usually produces unintended injury, death, or property
damage."17

Another definition of accident is "a sudden

unplanned event which has the potential for producing injury
or damage."18

Most definitions of accidents agree that

accidents are the culmination of a sequence of events whose
occurrences are sudden and unplanned, having the potential
to cause death,

injury, or property damage.

Two other important terms in safety are hazard and

risk.

A hazard is defined as:

"A condition or set of
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conditions that have the potential to produce injury and/or
property damage.”19
accident,

A hazard in itself will not produce an

a hazard requires an outside stimulus to provide

the triggering effect that causes activation and causes harm
to occur.

The term risk is defined as:

"The probability

factor that a hazard will be activated and produce injury or
property damage."20

Risk involves two elements,

the

likelihood that a negative condition will occur and the
severity of injury or damage if the hazard is activated.
The prevention of accidents is usually approached by
methods that are generally referred to as the Three E's of
Safety:
book,

Enforcement,

Engineering,

and Education.

Industrial Safety and Health Management.

C.

In his
Ray Asfahl

describes the aspects of engineering and enforcement:
Enforcement is the approach to safety
generally used by governmental entities.
The
government agency primarily responsible for
occupational safety is the Occupation Safety and
Health Administration (OSHA) which is part of the
U.S. Department of Labor.
The pure enforcement
approach to safety assumes that since people do
not properly evaluate hazards and introduce
prudent measures, safety regulations should be
established and penalties provided for those who
violate these regulations.
In order for the
enforcement approach to be successful, the
violators must perceive that the punishment will
be mandatory, and sufficiently severe in order to
deter offenses.
The primary drawback to the
enforcement approach is that each rule must be
absolute and written in precise "legalese" in
order to be enforceable in the U.S. Court system.
The engineering approach is very direct.
Safety engineering deals with hazards through
identification, analysis, and control of hazards
during the planning phase of any project.
When a
hazard cannot be completely eliminated by
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engineering controls other methods are employed to
mitigate existing hazards.
For example, ladders
must be built to withstand at least double their
load rating.
Engineering also uses the principle
of redundancy to provide backup systems for
crucial components of a system.
In the event that
all hazards cannot be eliminated or controlled
using the engineering approach, personal
protective equipment is designed to safe-guard
workers.
On the negative side, the engineering
approach has several shortcomings.
In many cases
safety devices may engender a false sense of
security among workers, who believe they are
protected under all possible circumstances.
In
addition, even the best safety designs can be by¬
passed by workers if the worker feels the safety
device is inconvenient.
In some situations a
newly designed safety system may create new,
undetected hazards.
For example, machinery used
to replace humans to perform hazardous tasks, have
crushed nearby workers as the machines go about
their routines without regard to the humans
working near them.21
Safety education is the method that is the primary
focus of this study.

Safety education is described as "an

attempt to develop the knowledge,

attitudes,

and skills that

will allow an individual to enjoy maximum success with
minimum risk."22
Since the early research of Heinrich, which pointed to
human error as the primary cause of most accidents,

safety

experts have hoped to prevent accidents through voluntary
behavioral modification.

This is accomplished through the

three elements of safety education as described by Bever:
1.

Knowledge creates an awareness of accident
potential and problem areas.

2.

Attitudes enable a person to judge the
potential value of making a behavior change.
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3.

Skill development allows the individual to
consistently and safely perform an action.23

Statistical information pertaining to types of
injuries,

persons involved,

possible causes,

costs,

and

losses is effective in establishing an awareness of safety
related problems.
workers'

"Studies in the industry have shown that

attitudes strongly influence behavior on the job

and the worker's willingness to respond to new safety
measures."24

Modern accident prevention employs a process

referred to as system safety.

System safety is the

application of special technical and managerial skills to
the systematic,

forward-looking identification and control

of hazards throughout the life cycle of a project,
or activity.

program,

The concept calls for safety analyses and

hazard control actions beginning with the conceptual phase
of a system and continuing through the design,
testing,

use,

production,

and disposal phases until the project is

retired."25

History of Occupational Safety
Peterson recounts that industrial and occupational
safety before 1911 was practically nonexistent:
There were no worker's compensation laws.
Claims
for injuries in industry were dealt with by states
under common law.
Using the common-law defenses
available to employers, companies were almost
ensured they would not have to pay for any
accidents that occurred on the job.
Under the
common-law system employees did not automatically
receive payments when injured on the job, as
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employees do today.
Before worker's compensation
legislation, the injured employee had to sue the
employer for compensation.
When the employee did sue, the employer had
four legal defenses.
If the employer could show
any of the following, the company would not have
to pay the injured employee for the injuries
suffered:
1.

The employee contributed to the cause of the
accident.

2.

Another employee contributed to the cause of
the accident.

3.

The employee knew of the hazards involved in
the accident before the injury was sustained
and still agreed to work in the condition for
pay.

4.

There was no employer negligence.26

In 1908,

the State of New York passed the first

worker's compensation law that created the concept that
management would compensate workers for injuries received in
the workplace,

even if the employee contributed to the cause

of the accident.

Prior to the enactment of this law

accident cases were handled under common law.
common-law defense,

Under a

if the employer could show that the

employee contributed to the cause of the accident,
management did not usually have to pay claims resulting from
accidents on the job:27
The New York law was challenged in court and
held to be unconstitutional.
In 1911 a similar
law was passed in Wisconsin and was held to be
constitutional.
This Wisconsin law set the
pattern for all the other states to provide
similar laws.
There are now worker's compensation
laws in effect in all fifty states.

When management found themselves bound by law
to pay for injuries on the job, many companies
found that accident prevention was financially
wise.
The financial decision by industry gave
birth to the organized safety movement.
Worker's safety was not a morally responsible
decision but a financial decision.
Worker's
compensation legislation provided the financial
incentive for industrial safety.
Worker's
compensation laws, in effect, mandate that
regardless of fault, an injured employee will be
compensated for injuries that occur on the job.
In return an employee cannot sue their employer
for damages beyond the guidelines of the worker's
compensation laws except in very rare
circumstances.
In the early years of the safety movement,
management concentrated on correcting hazardous
physical conditions.
The reduction of physical
hazards produced remarkable results.
The number
of deaths due to accidents decreased from an
estimated 18,000 to 21,000 in 1912, to
approximately 14,500 in 1933.
The death rate
(deaths per million worker-hours) for the period
indicate even better results.28

In 1931,

the first edition of H.W. Heinrich's book.

Industrial Accident Prevention, was published.

Heinrich's

theories on industrial safety were revolutionary.
suggested that unsafe acts
dangerous actions)
accidents.

He

(human error or intentionally

are the cause of a high percentage of

Heinrich's research indicated that human error

was responsible for far more accidents than unsafe
conditions.

Heinrich's ideas were a divergence from the

thinking of others.

However,

his ideas gained acceptance

from others engaged in the study of safety.

Much of today

safety philosophy is based on Heinrich's research.29

17
Because of studies such as Heinrich's,
progressed markedly after 1931.
Safety Council,

in 1933,

39 million workers.
workers died,

safety

According to the National

the work force consisted of about

During that year approximately 14,500

resulting in a death rate of 37 deaths per

100,000 workers.

In 1966,

the work force in the United

States consisted of about 72.6 million workers.

The work

force in 1966 suffered approximately 14,500 deaths
1937 total)

(same as

resulting in a death rate of 20 deaths per

100,000 workers.

The latest figures available from 1990,

show a work force of about 117.4 million workers with 10,500
fatalities,

resulting in a death rate of nine deaths per

100,000 workers.30
During the 1960s, many in the field of safety concluded
that safety programs in industry had stagnated.
decade drew to an end,

As the

Congress faced political pressure to

enact a broad federal safety program to protect workers.
1970,

In

a landmark event in safety was reached with the

passage of the Occupational Safety & Health Act
For the first time,

(OSHAct).

the majority of workers in the United

States were covered by a set of uniform safety rules.
However,

the act contained one major flaw.

Congress was

under pressure to produce the safety legislation and in
haste passed regulations that dealt primarily with providing
a workplace free of physical hazards.

In other words.

Congress dealt with safety using methods at least a half-

18
century out-of-date.

Much of this mistake can be blamed on

the immense job of creating such a large volume of federal
regulations.

To speed up the process,

Congress "grand¬

fathered" many existing regulations into the OSHAct.
1980s,

By the

OSHA began concentrating efforts on the education of

workers to reduce accidents caused by unsafe acts.

This is

primarily accomplished through the OSHA Hazardous
Communication Standard

(HAZCOM).

Under HAZCOM,

OSHA

mandates that employees be educated about the physical
hazards in the workplace
In addition,

(especially exposure to chemicals).

the employee learns to recognize hazards and is

taught strategies to deal with hazards in the workplace.
OSHA is now bringing safety programs up to modern standards.

Defining the Need for Occupational Safety
According to the National Safety Council,
117,400,000 occupational injuries,
medical treatment beyond first-aid,

at least

serious enough to require
occurred in 1990.

These

worker mishaps resulted in more than 10,500 deaths and
1,800,000 disabling injuries.31

In addition to accidents,

workers were diagnosed with at least 280,000 occupational
illnesses in 1991.
been required,

In the past,

therefore,

adequate records have not

the number of deaths attributed to

occupational illness can only be estimated.

Current

appraisals show at least 60,000 deaths per year are the
direct result of occupational illnesses.32

19
The National Safety Council statistics are based on
data from the National Center of Health Statistics and the
Departments of Vital Statistics from all 50 states.
According to David L.

Bever:

The National Safety Council is one of the most
reliable sources of nationwide data pertaining to
all types of accidents.
The National Safety
Council was established in 1913 and chartered by
Act of Congress.
This non-governmental, non¬
profit organization has become a leader in safety
services.
The Council's publication, Accident
Facts, provides detailed analyses of the different
classes of accidents, as well as, information
about accident trends.
In addition. The National
Center for Health Statistics, a branch of the U.S.
Public Health Service, publishes data about
diseases and accidents in The National Health
Survey.
The survey samples 45,000 households
annually.
Interviewers for the survey record
health data, including injuries, that members of
the households suffered within the two-weeks prior
to the interview.
The information recorded covers
motor-vehicle, home, and work-related injuries.33
The Occupational Safety and Health Administration
(OSHA),

uses an assessment of occupational injuries and

illnesses referred to as the incidence rate.

Incidence

rates are calculated by comparing all occupational injuries
and illnesses to OSHA's "typical workplace.”

This typical

workplace model consists of a fictional company with 100
employees who work 40 hours a week,

50 weeks per year.

The

total hours worked in the model workplace is 200,000 per
year.

Using this formula,

OSHA calculates the injury rate

based on the number of injuries per 100 workers per year.
In the latest information available from OSHA,

the 1990

incidence rate was 8.8 injuries per 100 workers.34
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The information in the OSHA report is from the Annual
Survey of Occupational Injuries and Illnesses,

a

federal/state cooperative program in which employer reports
are collected and processed by state agencies cooperating
with the Bureau of Labor Statistics.

A sample of 250,000

establishments representing the total private economy
(except for mines and railroads)

was surveyed for 1990.

The survey is limited to private industry,
the self-employed;

family farms; companies with fewer than

11 employees; private households;
state,

excluding

and employees of federal,

and local government agencies.

The agencies of the

federal government file work-related illness and injury
reports to the U.S.
reporting system.

Secretary of Labor under a separate
Occupational injuries and illnesses for

coal, metal and nonmetal mining,
reported,

respectively,

and railroad activities are

to the Bureau of Labor Statistics by

the Mine Safety and Health Administration of the U.S.
Department of Labor and by the Federal Railroad
Administration of the U.S.

Department of Transportation:35

OSHA defines the criteria for inclusion into
statistics involving occupational injury or
illness.
Occupational death is described as any
death resulting from exposure to injury or illness
in the workplace, regardless of the time between
injury and death or the length of illness.
Occupational injury is characterized as any
injury such as a cut, fracture, sprain, strain, or
injury that results in loss of consciousness,
restriction of work or motion, transfer to another
job, or medical treatment other than first-aid.
Furthermore, to qualify as an occupational injury
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the damage must be the result of a single event or
instantaneous exposure in the work environment.
Occupational illness is any abnormal
condition or disorder, other than one resulting
from an occupational injury, caused by exposure to
factors associated with employment.
Occupational
illness includes acute and chronic illnesses or
disease which may be caused by inhalation,
absorption, ingestion, or direct contact with
materials or processes in the workplace.36
On December 29,

1970,

Congress passed the Williams-

Steiger Occupational Safety and Health Act,

creating OSHA.

The other major federal safety programs are:
Safety and Health Administration

The Mine

(MSHA), which preceded

OSHA; the Toxic Substances Control Act
Consumer Product Safety Commission

(TOSCA); and the

(CSPC).

The latter

agencies are modeled after OSHA.
According to safety researcher,

C.

Ray Asfahl,

"the

most significant change that OSHA brought to industry was a
book of federal standards.

Under the OSHAct the majority of

general industries were subjected to a uniform set of
federal rules for worker safety and health.
rules is the Code of Federal Regulations
19 2 6.1,37

This set of

(CFR), parts 1900-

The CFR constitutes the framework for policies

that mandate inspection,

citation, penalties,

every activity involving OSHA.
fundamental law that the U.S.
OSHA's operations.

and virtually

The OSHAct contains one
Congress included to govern

The "General Duty Clause" is not in the

CFR but is written directly into the text of the statute
that created OSHA.
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The General Duty Clause is:
PUBLIC LAW 91-596
Section 5(a)
Each employer...
shall furnish to each of their employees,
employment and a place of employment which are
free from recognized hazards that are causing or
are likely to cause death or serious physical harm
to their employees.38

The General Duty Clause is used by OSHA whenever a
serious safety or health violation is indicated for which no
express regulation seems to apply.

This allows OSHA to

issue a citation for almost any reasonable safety
violation.39
The second part of this regulation is:
PUBLIC LAW 91-596 Section 5(b)
Each employee
shall comply with occupational safety and health
standards and all rules, regulations, and orders
issued pursuant to this Act which are applicable
to their own actions and conduct.40

The General Duty Clause,

Section 5(a)

describes the

responsibility of employers, whereas Section 5(b)
the responsibility of employees.
for employer violation,
employee violations.

describes

Penalties are prescribed

but no penalty is prescribed for

In Industrial Safety and Health

Management.

Asfahl states that "Section 5(a)

frequently,

however,

has been cited

this author can find no record that

OSHA has ever cited anyone under Section 5(b).”41
The legislation that created OSHA established a process
to allow OSHA to issue new standards.
as promulgation.

In addition,

This is referred to

OSHA is also permitted to
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revise old standards or even revoke them,

following the

rule-making procedures.
Creating thousands of new regulations for OSHA would
have been very time-consuming.

Therefore, Congress

permitted OSHA to adopt National Consensus Standards,
permitting the inclusion of pre-existing ordinances to
become part of the CFR.

The principle was that the

regulations, because of their previous utilization, were
tolerable.

The authority of OSHA to issue consensus

standards expired two years after the enactment of the
OSHAct.

Most of the national consensus standards were

gleaned from the American National Standards Institute
(ANSI)

and the National Fire Protection Association (NFPA).

Any previously established federal standard could be
adopted as a general standard by OSHA.

Previously

established federal standards had pertained to a narrow band
of industries such as construction or companies with
government contracts.

The OSHAct allowed OSHA to expand

these standards to all industries under their
jurisdiction.42
OSHA uses the terms horizontal or vertical when
referring to standards.

Prior to the existence of OSHA,

states enforced codes for safety and health by industry by
issuing separate regulations for each industry to follow.
These specification standards are referred to as vertical
standards.

OSHA's technique is to generalize and organize
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standards according to hazard sources,
industry.
standards.

regardless of the

These performance standards are called horizontal
Certain standards exist that OSHA limits in

scope to a particular industry,

but these are the

exceptions.

The basic structure of OSHA standards is

horizontal.

Because of this design approximately 90% of

OSHA citations are generated by 10% of the standards.
In relating the role of the individual states
concerning safety programs, Asfahl recounts that:
Prior to OSHA, occupation safety and health was
generally considered to be the domain of the
individual states.
However, the general feeling
among safety professionals was that the states had
not been doing a satisfactory job establishing and
enforcing standards for occupational safety and
health.
From the onset OSHA recognized that some
states might develop effective occupational safety
and health standards and enforcement programs.
The OSHAct provides for state plans to be
submitted to OSHA for approval.
OSHA has been given no authority to regulate
state agencies, counties, or municipalities.
In
addition, federal agencies are exempt from regular
OSHA enforcement procedures.
Issuing citations
and fines from one federal agency to another would
be impractical, so OSHA does make inspections of
federal facilities but does not issue citations.
As far as states are concerned, if the federal
government were to issue citations and assess
penalties from state and local governments, there
would be a question of sovereignty, therefore this
practice is prohibited by the OSHAct.43
Any state can submit a plan for an
occupational safety and health program.
The plan
must be approved by OSHA and is required to
contain a program applicable to employees of state
agencies and political subdivisions of the state.
To gain approval, the state regulations and
enforcement procedures must be at least as
stringent as the corresponding federal statutes.
In most state operated safety plans, the standards
are virtually identical to the federal OSHA
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standards.
Currently, there are twenty-two states
with OSHA approved state plans.44
OSHA also authorizes the individual states to
develop occupational safety and health consul¬
tative assistance for employers.
OSHA has the
authority to make federal grants available to
states to support enforcement, consultation
services, and other aspects of the OSHA standards.
The consultation services allow companies to ask
for courtesy inspections to aid in developing
safety plans without exposing themselves to OSHA
citations.
Cooperation with a state consulting
agency can even result in temporary immunity from
OSHA citation in some cases.
There is no charge
for state consultation, and as of this writing it
is available in every state.45

The Categories of Occupational Safety
According to the country's largest group of safety
professionals,
(ASSE),

the American Society of Safety Engineers

occupational safety can be categorized in the

following manner:

The opportunities for careers in safety are
virtually limitless.
Colleges and universities
with degree programs in safety continue to report
success in placing their graduates in good jobs.
According to a survey of ASSE members, the largest
employer groups are manufacturing, insurance,
construction and government.
Typical safety
positions in these fields include safety
technician, safety inspector, safety engineer,
safety manager, safety director, and risk
manager.46
What is a career in safety all about?
Protecting today's work force and the general
public from injury and property damage in an age
of technological advancement, has become one of
the fastest growing career fields available.
In
the workplace and in the classroom the safety
professional brings to bear technical knowledge,
skill and expertise, along with management
abilities, developed through years of education
and practical experience.
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There are many careers in the field of
safety.
The ASSE defines the safety profession as
"the planning, development, improvement,
coordination, and evaluation of the safety
component of integrated systems of humans,
materials, equipment, and environments to achieve
optimum safety effectiveness in terms of
protection of people and property."47
The safety professional's responsibilities
are to study materials, structures, human
behavior, operations, and codes in order to find
the best way to build, maintain, or use resources
so as to avoid accidents.
Resources mean tools,
equipment, machinery, buildings, and humans as
well as any other items that can prevent hazards.
Safety engineering is one of the professional
specialties within the field of safety.
Safety
managers combine the specific skills and knowledge
required to recognize and deal with hazards, with
management skills and techniques needed to
administer a department or facility.
The safety
manager may direct the safety program of a large
plant, corporation, or department within the
government.
Another very common occupation within the
safety profession is the field of loss control
representative of an insurance company.
The loss
control representatives help organizations which
are insured or seeking to be insured, identify
risks within their client's operations and reduce
the possibility of accidents, fires, and other
losses.
Some loss control consultants specialize
in engineering, while others are generalists with
a broad background in safety.
The field of safety is chiefly concerned with
the interaction between people and the physical,
chemical, biological, and psychological forces
which affect the worker's well-being.
Realizing
that all of these forces influence or affect
people simultaneously, and the safety professional
cannot alter one without considering the effects
of the others.48
Safety professionals are employed in
virtually every occupational setting, from heavy
industry to light manufacturing, service
industries, government operations, or insurance
companies.
Safety professionals' specific duties
vary widely, but the ASSE identifies the four
primary functions of the safety professional as
follows:
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1.

Identifying hazardous conditions and
practices, and evaluating how serious the
conditions are.

2.

Developing methods to control hazards.

3.

Communicating information about hazards and
their control to others who need to know.

4.

Evaluating hazard control systems and
adjusting the systems, if necessary, to make
them more effective.49

Safety professionals are responsible for the safety of
employees and the public.

In addition,

the safety

practitioner is responsible for controlling losses to the
employer.

The safety professional analyzes hazardous

situations for employers and ensures compliance with various
agencies and government regulations.

Loss control includes

eliminating or controlling physical hazards as well as
training employees to avoid human error that leads to injury
and property damage.

The Availability of Occupational Safety Education
Customarily,

safety professionals had college degrees

in almost any type discipline,
safety,
safety.

such as engineering,

either somewhat related to

or completely unrelated to

When companies filled the job of safety manager the

position was sometimes assigned to whomever was available,
regardless of their qualifications.

In the past, many

safety positions were filled by unqualified or under¬
qualified personnel.

However,

Gilbert J.

Saulter summarized
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his assessment of the field of safety in the last decade by
saying that the safety profession was reaching "maturity.”
He cites this advancement by observing that the number of
college and university academic safety programs has tripled
since 1970.50

Now over 100 colleges and universities offer

degrees in safety management,
related field.

safety engineering,

or a

In addition to colleges and universities

offering specific degrees in safety,

some engineering

schools offer a safety specialty within their traditional
engineering degree programs.51

In information gleaned from

a 1991 survey of ASSE members,

90% of the respondents

reported having a college degree.
associate's degrees,
degrees,

More than 10% had earned

almost 55% had earned bachelor's

24% had obtained master's degrees,

and less than 2%

had earned doctoral degrees.
When the survey group was asked to indicate their
professional certifications,

the respondents reported the

most common major professional credential
Certified Safety Professional

(CSP)

(42%)

was the

certificate.

The number

of respondents who reported possessing a Certified
Industrial Hygienist
ten-fold less.

(CIH)

certificate

(4.3%)

was almost

Only 13% of the respondents reported being

Professional Engineers

(P.E.).52

The last statistic has

brought calls from many ASSE members to replace the word
"engineers" with the word "professionals" in the society's
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name to more closely reflect the professional status of the
membership.
In the final portion of the ASSE survey,

respondents

were asked to rate areas of education most important to
health and safety success,
strengths and weaknesses,

list areas of educational
and indicate areas in which

specialized training programs were needed to advance their
careers in safety.

The respondents ranked hazard

recognition, verbal communication, written communication,
general safety education,

and management as the five most

important areas of education in the safety profession.
respondents reported that computer science,
chemistry,

biology,

The

toxicology,

and fire science are the five areas of

safety education in which the respondents were most
deficient.

On the other hand,

hazard recognition, verbal

communication, written communication,

and management were

identified as the five areas of education in which
respondents had the greatest strength.
When asked to list the specialized training programs
necessary for career advancement,

participants ranked the

following areas of education in terms of importance:
(1)
(2)
(3)
(4)
(5)
(6)

management
computer science
industrial hygiene
ergonomics
hazardous materials
fire science53

Several routes lead to the safety profession.
Many safety professionals have degrees in safety.
Others earn degrees in different fields and move
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into the safety profession, supplementing their
educational background with experience.
Some
individuals trained in other fields, have acquired
master's degrees in safety.
Still other safety
professionals do not have degrees, but rely on
extensive experience and specialized training
programs offered by industry and professional
organizations to become effective safety
professionals.
A variety of specialties and settings exist
in which safety professionals practice.
Not all
safety professionals perform the same functions.
Some work in industry to help employers protect
workers or make products safe for customers.
Others focus on hazard analysis and risk
assessment.
Safety professionals also work in
aerospace, healthcare, insurance, academia,
construction, manufacturing, mining,
transportation, and other fields.
In addition,
other safety professionals work as consultants,
either independently or within a company.
ASSE survey data illustrates the diversity of
education among safety professionals.
Among ASSE
membership in 1992, about 30% reported majoring in
safety and health in college, 20% trained as
engineers, and 19% reported holding business or
management degrees.54

The training of safety professionals is multifaceted.
Safety professionals require an educational background in
many disciplines because of the important role safety plays
in any activity.

Safety professionals interact with people

in many professions and require sufficient knowledge of
these varied fields to communicate effectively.

Professional Certification
Safety professionals can establish themselves with
peers,

as well as with employers,

certification.

by achieving professional

The following information on professional

certification for safety practitioners is gleaned from
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Certification Procedures and Requirements,

a publication of

the Board of Certified Safety Professionals of America
(BCSP).
Professional certification requires relevant work
experience,

letters of recommendation,

and two exams.

Education is also required, but a partial trade-off between
education and experience is available.

Safety professionals

apply to the Board of Certified Safety Professionals of
America

(BCSP).

All certification information is obtained

from BCSP material.
The general criteria for professional certification in
the field of safety are:
1.

Graduation from a college or university with
an accredited baccalaureate degree in safety,

2.

Four or more years of professional safety
experience acceptable to the BCSP,

3.

and

Achievement of passing scores on each of the
two written examinations.

Substitutions or modifications are allowed to the
general criteria.

Applicants without college-level academic

work may substitute acceptable professional safety
experience for the baccalaureate degree requirement at the
rate of one year of experience for each academic year of a
four-year degree.

Applicants with baccalaureate degrees not

meeting the BCSP requirements or who have completed college
courses short of a degree will receive credit for academic
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work based on the major area of study and other factors.
Professional safety experience may be substituted for the
remaining credit needed.
A master's degree may be substituted for a maximum of
one year of professional safety experience,

and a doctorate

may be substituted for a maximum of two years of
professional

safety experience.

The amount of experience

credit allowed depends upon the major area of study.
one graduate degree is credited.

Only

Applicants with more than

one graduate degree receive credit for only one of the
degrees.
The two examinations required for professional safety
certification are the Safety Fundamentals Examination and
the Specialty Examinations.

Students meeting the minimum

academic requirements through education and/or experience
are eligible to sit for the Safety Fundamentals Examination.
Applicants who meet all the academic and experience
requirements

for certification and who have passed the

Safety Fundamentals Examination are eligible for the
Specialty Examinations.

Applicants who meet the BCSP's

certification criteria and are currently registered
Professional Engineers,

Certified Industrial Hygienists,

or

Certified Health Physicists are eligible for the Specialty
Examinations without taking the Safety Fundamentals
Examination.
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Those applicants who achieve passing scores on the
Safety Fundamentals Examination receive the designation of
Associate Safety Professional

(ASP)

and are issued a

certificate confirming the designation.

An individual may

maintain this designation for a period of no more than eight
years.
Individuals who have achieved passing scores on the
Specialty Examination,

and meet the academic and experience

qualifications receive the designation of Certified Safety
Professional

(CSP).

A certificate is issued authorizing the

use of the CSP designation and indicating the area of
specialization.
All Certified Safety Professionals are required to
provide evidence of continued professional development in
order to continue to renew their certificates.

This

requirement is called the Continuance of Certification
Program.

The program requires each CSP to accumulate a

prescribed number of credits for professional development
activities during five-year intervals.55

Summary
Injuries and illnesses that result from exposure to
hazards in the workplace are recognized as a major problem
in the United States.

Career opportunities for trained

safety professionals have developed within local,
federal agencies and within the private sector.

state,

and
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At the federal level,

agencies such as the Occupational

Safety and Health Administration

(OSHA),

the National

Institute for Occupational Safety and Health
the Environmental Protection Agency

(EPA)

the fire marshall's office,

departments of labor,
safety professionals.

Locally,

On the state

state police,

transportation,

and

have employment

opportunities for trained safety personnel.
level,

(NIOSH),

and

and safety are hiring

fire and police departments

across the country have expanded their emphasis on public
safety,

creating an increasing need for these agencies to

hire health and safety professionals.
Insurance costs continue to escalate for business and
industry.

Companies have to formulate loss control programs

in order to maintain adequate profit margins.
safety,

leading to reduced losses,

Increased

is now viewed as a money¬

making investment in corporate America.

The increased

emphasis on safety as a profitable endeavor means the need
for safety professionals will continue to expand.

The

nation's colleges and universities need to continue to
develop safety curricula and expand safety programs to
provide training and education for future safety
professionals.
The field of safety involves a broad range of topics.
Safety is not a matter of luck,
planning.

safety involves careful

In minimizing the risks of injury,

illness,

and
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property damage from a wide variety of hazards,

four factors

of safety must be continually addressed:
1.

Understanding the difficulty of the activity.

2.

The ability level of the performer.

3.

The immediate state of the performer.

4.

The condition of the environment.56

The concept of safety does not eliminate taking risks.
Safety is an attempt to perform a skill consistently while
avoiding negative actions.

The safe individual

is one who

can enjoy the greatest benefits at the lowest possible risk
and cost.

To achieve this balance,

safety education.

people must depend on

Regardless of how much the environment is

changed to protect individuals,

human interaction and

involvement will play the key roles
maximizing the positive outcomes.

in minimizing risks and
Nearly 100,000 people die

each year as a result of injuries caused by accidents.
relative importance of injury has

The

increased to the point

that injury is now the most likely cause of death up to age
44.

More years of future productive work-life are lost to

injury than heart disease and cancer combined.
Legislation can only go so far to increase safety.
Individuals can also work to change safety in the United
States.

If educators are to have an impact on the accident

problem,

safety and health education must become a

significant part of the school curriculum.
safety requires competent,

A commitment to

qualified safety educators.
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Bever's research in safety shows that most injuries are
the result of a combination of two factors:

"a lack of

knowledge and a failure to apply what is known."57
Learning safety is a dynamic process and requires a pro¬
active approach.

A variety of options have been developed

to increase the safety of the nation.

In some cases,

hazards have been controlled or eliminated in systems
through engineering.

In other circumstances,

administrative rules can improve safety.
education,

The third option,

is the most important component,

education can affect the knowledge,
individuals,

legislative or

since "safety

attitudes,

and skills of

thus allowing them to perform safely and enjoy

a maximum of success with a minimum of risk."58

CHAPTER 3
RESEARCH METHODS

Description of the Population
The survey questionnaires were targeted to members of
the American Society of Safety Engineers who listed their
primary occupations as educators.

The membership list was

purchased from the ASSE and identified 142 potential
participants.
potential

Five names were removed from the list of

respondents because their mailing addresses were

outside the United States.

Five additional names were

removed from the mailing list because the researcher had
personal knowledge of these potential respondents and
determined these individuals were not working in the field
of safety education.
participants,

Of the remaining potential

six had participated in the questionnaire

evaluation and were not asked to respond to the
questionnaire.
The questionnaires were mailed to 126 ASSE members who
listed their occupations as educators.

The cutoff date for

returning questionnaires was set at March 31,
date,

93

1993.

By that

of the questionnaires were received for a return

rate of 74%.
Twenty-one questionnaires were returned from
respondents not currently eligible to participate in the
study,

their questionnaires

as educators.

A total of 72

indicated they were not employed
questionnaires were received
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from respondents who reported they were currently employed
as educators in the field of safety at the time of the
study.

These 72 responses represented 57% of the initial

questionnaire mailing.

No follow-up mailing was performed

due to a contractual obligation with the American Society of
Safety Engineers that stated the names on the mailing list
could be used only once.

The questionnaire also had to be

approved by the ASSE board of directors.

A spokesperson for

the organization informed the researcher by phone that the
study had been approved with the understanding that the
participants would receive only one mailing.

The

organization believed that a follow-up mailing would be
construed as an annoyance by the members.

A copy of this

contract appears in Appendix A.

Development of the Research Instrument
A list of technical competencies typically included in
safety education programs was developed by the researcher.
The resources for this information were other research
projects,

current literature,

and information from other

institutions having safety education programs.
The first draft of the survey instrument was
distributed to faculty members of the Industrial Technology
and Safety Department at Keene State College.
participant was asked to note any omissions,

Each
errors,

or

inadequate statements with respect to their own experience
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with survey instruments.

Minor revisions were made to the

questionnaire at the suggestion of this faculty group.
The revised instrument was then critiqued by six
safety educators from three colleges chosen nationally by
random drawing.

Minor revisions were made after the

consultants reviewed and critiqued the survey.
The final instrument was completed and reduced to fit
on the front and back of one sheet of paper.

Appropriate

letters of introduction and explanation were written and
mailed with the questionnaire.

A pre-addressed,

stamped

envelope was included in the mailing to return the survey to
the researcher.

Delimitations of the Study
The Board of Certified Safety Professionals in unison
with the American Society of Safety Engineers has
established excellent curriculum guidelines for safety
education programs at the college level.

However,

there was

no evidence that any prerequisite existed to govern the
qualifications required to be an educator in the field of
safety.

The curriculum guidelines are well defined,

but do

safety educators possess the qualifications necessary to
teach the established curricula?
On February 15,

1993,

six safety educators from three

college safety programs were selected to complete a pilot
study of a proposed survey questionnaire.

The three safety

programs were selected by random drawing from the schools
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listed in the American Society of Safety Engineers' Survey
of College and University Safety Degree Programs.59
The safety departments of the selected schools were
contacted by telephone.

Two educators from each program

were asked to participate in a critique of the proposed
questionnaire.

The willingness of the six participants to

participate in the critique was confirmed in advance.

The

participants were not affiliated or acquainted with the
researcher in any way.
the data collected,

In order to prevent contamination of

the educators who were asked to critique

the questionnaire prior to the study did not participate in
the study itself.
A cover letter to each participant explained the
methodology and purpose of the study.
letter is included in Appendix B.

A copy of the cover

The participants were

asked to review each question individually and comment on
the clarity of the question and the appropriateness of the
question to the purpose of the study.

The educators were

also encouraged to comment on each individual question and
the survey instrument as a whole.
All questionnaire evaluations were returned to the
researcher by February 28,

1993.

In all cases,

the

respondents reported that each of the questions were
appropriately clear and relevant to the study.

No comments

suggested changes to the questions or the inclusion of any
additional questions to the survey instrument.

Several
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respondents made comments suggesting that additional options
should be made available in the possible answers of some
questions.

The evaluators'

suggestions were noted and

included in the final draft of the questionnaire, which
appears in Appendix C.

Research Questions

This study began with five basic research questions:
1.

What are the educational backgrounds of educators at the
college level in safety programs?

2.

What are the vocational backgrounds of educators at the
college level in safety programs?

3.

In the opinion of the survey respondents,

should safety

instructors at the college level be required to obtain a
professional certification directly related to the field
of safety?
4.

In the opinion of the survey respondents, what best
qualifies safety educators to teach in the field of
safety,

their educational credentials,

experiential background,

their

professional certifications,

or

other qualifications?
5.

What is the demographic profile of the "typical" safety
educator?

Questionnaire Data Collection

The questionnaires were mailed on March 9,

1993.

money or any item of monetary value was offered to the

No
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respondents as compensation or reward to entice a response
to this study.
Each cover letter that accompanied the questionnaire
offered a summary of the data collected on the condition the
request was received in a letter separate from the
questionnaire in order not to compromise the anonymity of
the respondent.

This offer was not dependent on the return

of a questionnaire.
in Appendix D.

A copy of this cover letter is included

Twenty-seven requests for a summary of the

data were received.
The questionnaire contained a total of 22 questions.
Of these 22 questions,

11 were directly related to

collecting data on the educational and experiential
backgrounds of the safety educators.

The remaining

questions were used to gather anecdotal data on the safety
educators or to ask the educators' opinions on current
topics in safety education.

Limitations of the Study
All survey information in this research project is
self-reported,

therefore,

all data are subject to

inaccuracies caused by human error or dishonesty on the part
of the respondents.
The survey questions relate directly to the research
questions,

affording content validity.

Content validity is

described in Educational Research by Borg and Gall as the
degree to which the sample questions represent the content
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that questionnaires or tests are designed to measure.
"Content validity is determined by systematically conducting
operations such as defining in precise terms the specific
content universe to be sampled,

specifying objectives,

and

describing how the content universe will be sampled to
develop test items."60
items.

Or,

in this case questionnaire

To establish survey validity,

the safety faculty at

three institutions with degree programs in safety were
chosen at random and asked to evaluate the survey
questionnaire prior to administering the survey to the
comprehensive sample population.
The survey was distributed to all members of the
American Society of Safety Engineers

(with the exception of

members who participated in the pilot study)

listing their

primary occupation as educator in the ASSE membership
records.
In theory, using a comprehensive population,

the survey

results should be repeatable—thus reliable—each time,
except in cases of dishonesty or error by the respondents.
Due to changes in faculty at colleges and universities,

lack

of reliability would result in cases where the subsequent
administration of the survey is more than one year beyond
the previous survey.
The American Society of Safety Engineers

(ASSE)

is the

foremost professional safety organization in the United
States.

The current national membership is approximately
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27,000.

The ASSE has surveyed colleges and universities

throughout the United States to determine their program
offerings in all aspects of safety education.

Approximately

100 institutions of higher learning have safety programs.
The sample for this survey consisted of all members of the
ASSE who listed their primary occupation as educator.
The ASSE furnished a mailing list with the names and
addresses of the safety educators who are members of the
organization.

Since the total population rather than a

partial sample is being utilized,

the study included all

accessible educators who teach full time in safety and
health programs.

Data Analysis

A total of six safety educators from three randomly
selected colleges or universities with safety degree
programs first critiqued the survey.

The survey was

administered nationwide to educators who are members of the
American Society of Safety Engineers.
and grouped into like,

or common,

The data were sorted

areas.

Appropriate

statistical information was calculated for each item
sampled,

using EXECUSTAT software.

The EXECUSTAT software

was chosen because of the availability of the software and
technical support to the researcher.

The computer system

used to complete this research had EXECUSTAT installed to
replace outdated statistical software.

The statistics

software was chosen because of simplicity of operation and
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flexibility of statistical programming.
representation of data was also included.

The graphical
The evaluation of

the information provided by graphics was used to determine
what graphical representation of data was of any value to
the research.

Correlations of various items in the survey

were analyzed,

again EXECUSTAT was used for this analysis.

CHAPTER 4
PRESENTATION AND INTERPRETATION OF DATA

Research Methods
This chapter is devoted to reporting the results of the
study.

The data obtained from questionnaires returned by

educators who are members of the American Society of Safety
Engineers was reviewed by the researcher.

The material

gathered during the study is presented in narrative and
tabular forms as appropriate to the various data collected
from the questionnaires.
The Board of Certified Safety Professionals

(BCSP),

unison with the American Society of Safety Engineers

in

(ASSE),

has established excellent curriculum guidelines for safety
education programs at the college level.

There was no

evidence that any prerequisite existed to govern the
qualifications required to be an educator in the field of
safety.

The curriculum guidelines are well defined, but do

safety educators possess the qualifications necessary to
teach the established curricula?

The following questions

were intended to help establish the educational and
experiential backgrounds of safety educators:
1.

What are the educational backgrounds of educators at the
college level in safety programs?

2.

What are the vocational backgrounds of educators at the
college level in safety programs?
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3.

In the opinion of the survey respondents,

should safety

instructors at the college level be required to obtain a
professional certification directly related to safety?
4.

In the opinion of the survey respondents, what best
qualifies safety educators to teach in the field of
safety,

their educational credentials,

experiential background,

their

professional certifications,

or

other qualifications?
5.

What is the demographic profile of the "typical" safety
educator?

Data Collection from Questionnaires
Question 1:

Are you currently employed as a full-time

educator in the field of safety at a college or university?
Question 1 was used to separate safety educators from those
respondents who indicated they were not safety educators,
making their responses irrelevant to the study.

All

succeeding frequency tabulations are based on the 72
applicable responses.

The frequency responses for

Question 1 are depicted in Table 4.1.

Table 4.1

Full-Time College Educators in Safety Education
Safety Educator

Number

Yes.72
No.19
Non-response.2
Total.93

Percent

77.4
20.4
2.2
100.0
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Question 2;

What is your current rank?

the terms instructor,

assistant professor,

In Question 2

associate

professor and professor are intended to denote a rank order
from instructor at the lowest rank and professor at the
highest rank,

however,

the selection "other" cannot be

interpreted in this manner because this selection could
denote either a higher or lower rank.

The responses to

Question 2 are displayed in Table 4.2.

Table 4.2

Rank of Safety Educators in Higher Education

Rank

Number

Instructor._4
Assistant Professor.._9
Associate Professor... . . .36
Professor., ...16
Other._7
Total.

Question 3:

Percent
5.6
12.5
50.0
22.2
9.7
100.0

Does your institution offer a degree in

the field of safety?

Many institutions offer certificate

programs or individual classes in safety without offering a
safety degree.

The responses to Question 3 are presented in

Table 4.3.

Table 4.3

Institutions with Safety Degrees

Safety Degree?
Yes.
No.
Total.

Number

Percent
77.8
22.2
100.0

49
Question 4:

At your institution, how many students are

••majors" in safety?

In order to determine the relative size

of the various safety programs each respondent was asked to
cite the number of students in his/her safety program.

The

responses are shown in Table 4.4.

Table 4.4

Distribution by Number of Safety Majors

Safety Majors

Number

1-50...22
51-100..
101-150..
151-200...8
201-250..
251 and up...4
None...13
Total...72

Question 5;
institution?

Percent
30.6
13.9
12.5
11.1
08.3
05.6
18.1
100.0

What is the total enrollment at your

Question 5 was used to determine the relative

size of the institutions where the safety educators work.
The responses to Question 5 are indicated in Table 4.5.

Table 4.5

Enrollment of Institutions with Safety Programs
Enrollment
Less than 5,000....
5000-10,000..
10,001-20,000..
More than 20,000...
Non-response..
Total..

Number

Percent
13.9
23.6
33.3
27.8
1.4
100.0
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Question 6:

In what areas of safety are degrees

offered at your institution?

The data collected from

Question 6 was used to determine the safety degrees offered
at the colleges and universities where the safety educators
are employed.

The responses are depicted in Table 4.6.

Table 4.6

Types of Safety Degrees Offered
Number

Safety Degrees
Ergonomics.
Fire Safety/Science...
Industrial Hygiene....
Industrial Safety.
Occupational Safety...
Public Safety.
Safety Engineering....
Traffic Safety.
Transportation Safety.
Other Degrees.
No Degree Offered.
Total.

Question 7;

Percent

.8
....16
. . . .36
.6
.9
.5
....14

3.7
5.9
14.7
11.8
26.5
0.0
4.4
6.6
3.7
12.5
10.3
100.0

In each category please mark the safety

degrees that are offered at your institution?

The responses

to Question 7 were tabulated by category and degree.

The

data collected depicting the various disciplines and degrees
are represented in Table 4.7.
Question 8:

What is your

educational background?

(the respondent's)

The responses to Question 8 have

been summarized by listing the respondent's highest degree
and the respondent's highest safety degree.

These data are

best depicted in a crosstabulation of the type of degree and
the level of the degree as shown in Table 4.8(a&b).
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Table 4.7

Safety Degrees Offered by Area of Specialization

FIRE SAFETY/FIRE SCIENCE

Fire Safety/Science

Number

No degree..
Associate's Degree...,
Bachelor's Degree......5

Percent
88.9
4.2
6.9

INDUSTRIAL HYGIENE

Industrial Hygiene

Number

No degree.. ...54
Associate's Degree....
Bachelor's Degree....,
Master's Degree... ...11
Doctorate..

Percent
75.0
1.4
2.8
15.3
5.6

INDUSTRIAL SAFETY AND HEALTH

Industrial Safety

Number

No degree.. ...53
Bachelor's Degree..6
Master's Degree..9
Doctorate.

Percent
73.6
8.3
12.5
5.6

OCCUPATIONAL SAFETY AND HEALTH

Occupational Safety

Number

No degree..
Associate's Degree....
Bachelor's Degree.
Master's Degree.. . ..14
Doctorate..6

Percent
43.1
9.7
19.4
19.4
8.3

PUBLIC SAFETY

Public Safety

Number

No degree.
Master's Degree.
Table 4.7 Continued on following page

Percent
98.6
1.4
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SAFETY ENGINEERING
Safety Engineering

Number

No degree.-65
Bachelor's Degree....
Master's Degree.
Doctorate.

Percent
90.3
1.4
4.2
4.2

TRAFFIC SAFETY
Traffic Safety

Number

No degree.
Associate's Degree... .2
Bachelor's Degree.... .3
Master's Degree. .4

Percent
87.5
2.8
4.2
5.6

TRANSPORTATION SAFETY
Transportation Safety

Number

No degree._66
Bachelor's Degree......1
Master's Degree...5

Percent
91.7
1.4
6.9

OTHER
Other

Number

No degree..57
Associate's Degree..,
Bachelor's Degree.....1
Master's Degree...8
Doctorate...3

Question 9:

Percent
79.2
4.2
1.4
11.1
4.2

How many years have you been an educator?

The data from Question 9 were used to gather information
about the relative educational experience of the
respondents.

The data are reported in Table 4.9.
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Table 4.8

(a&b)

Table 4.8 a
0
No Degree

Area and Level of Degrees Held by Respondent
Highest Overall Degree Held By Respondent

12
Associate Bachelor

BUSINESS
MANAGEMENT

3
Master

4
Doctor

Total

1
1.4%

3
4.2

CHEMICAL
ENGINEERING

1
1.4%

1.4

CHEMISTRY

1
1.4%

1.4

13
18.1%

17
23.6

1
1.4%

1.4

8
11.1%

9
12.5

1
1.4%

2
2.8

2
2.8%

2
2.8

2
2.8%

EDUCATION

4
5.6%

ENVIRONMENT
HEALTH
1
1.4%

INDUSTRIAL
ENGINEERING
INDUSTRIAL
HYGIENE

1
1.4%

INDUSTRIAL
PSYCHOLOGY

1
1

1

INDUSTRIAL
SAFETY

3
4.2%

4
5.6%

7
9.7

INDUSTRIAL
TECHNOLOGY

1
1.4%

1
1.4%

2
2.8

MECHANICAL
ENGINEERING

1
1.4%

2
2.8%

3
4.2

NO DEGREE

1

1
1.4%

1.4
6
8.3%

13
18.1

PUBLIC
ADMIN

2
2.8%

2
2.8

PUBLIC
HEALTH

1
1.4%

1.4

OCCUPATION
SAFETY

6
8.3%

1
1.4%

PUBLIC
SAFETY

2
2.8%

SAFETY
EDUCATION

1
1.4%

1
2
2.8

1
1.4%

2
2.8

TRAFFIC
SAFETY

2
2.8%

2
2.8

TRANSPORT
SAFETY

1
1.4%

1.4

Column
Total

1
1.4%

1
1.4%

1
1.4%

21
29.2%

48
66.7%

1
72

100%

Number
Percent

Table 4.8

(a&b)

Table 4.8 b
0
No Degree

Area and Level of Degrees Held by Respondent
Highest Safety Degree Held by Respondent

1
Associate

2
Bachelor

3
Master

4
Doctor

ENVIRONMENT
HEALTH

1
1.4%

FIRE SAFETY
\SCIENCE

1.4
1
1.4%

INDUSTRIAL
HYGIENE

1
1.4%

INDUSTRIAL
PSYCHOLOGY
INDUSTRIAL
SAFETY
NO SAFETY
DEGREE

4
5.6%

7
9.7%

8
11.1

2
2.8%

3
4.2

2
2.8%

2
2.8

4
5.6%

8
11.1

20
27.8%

OCCUPATION
SAFETY

20
27.8
1
1.4%

6

10
13.9%

8.3%

17
23.6

PUBLIC
HEALTH

1
1.4%

1
1.4%

2
2.8

PUBLIC
SAFETY

2
2.8%

SAFETY
EDUCATION

2
2.8%

1
1.4%

3
4.2

TRAFFIC
SAFETY

1
1.4%

2
2.8%

3
4.2

TRANSPORT
SAFETY

1
1.4%

1
1.4%

2
2.8

22
30.6%

27
37.5%

72
100%

Column
Total

20
27.8%

Table 4.9

Number
Percent

1

1
1.4%

INDUSTRIAL
ENGINEERING

1
1.4

2
2.8%

1
1.4%

2
2.8

Years the Respondent Has Been an Educator

Years

Number

Percent

1-5.

11.1

6-10.

16.7
43.1
29.2

11-20.

and up.
Total.
20

100.0
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Question 10:
safety?

How many years have you been teaching

The data from Question 10 was used to gather

information about the relative safety education experience
of the respondents.

Table 4.10

The data are shown in Table 4.10.

Years the Respondent Has Been Teaching Safety

Years

Number

1-5...7
6-10...15
11-20...33
2 0 and up...16
Non-response..1
Total..72

Question 11:

What is your age?

Percent
9.7
20.8
45.8
22.2
1.4
100.0

The data from

Question 11 were used to gather information about the
relative ages of the respondents.

The data are presented in

Table 4.11.

Table 4.11

Distribution of Respondents by Age Category

Age

Number

31-42.13
43-54.36
55 and up.23
Total.72

Question 12:
field of safety?

Percent
18.1
50.0
31.9
100.0

Do you plan to continue teaching in the

The information gathered in Question 12

was used to determine if the respondents intended to remain
in safety education.
Table 4.12.

The responses are indicated in
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Table 4.12

Respondents Planning to Continue Teaching Safety

Continue Teaching

Number

Yes.
No.
Non-response.
Total.

Question 13:

Percent
91.7
5.6
2.8
100.0

Have you ever worked in the field of

The information collected from

safety outside of education?

the responses to Question 13 was used to determine the
safety experience,
respondent.

Table 4.13

other than safety education,

of the

The responses are indicated in Table 4.13.

Work Experience Outside of Safety Education

Work Experience

Number

Percent

Yes.62
No.10
Total.72

Question 14:
job,

86.1
13.9
100.0

What title best describes your safety

outside of education?

This question is answered by

offering nine common job titles and an "other" selection,
each asking for a positive or negative response.
one response was possible.

More than

The responses to Question 14 are

reported in Table 4.14.
Question 15:

How many years experience do you have in

the jobs listed in Question 14?

The information gathered in

Question 15 is an indication of the accumulated experience
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of safety educators in safety jobs other than education.
The responses are in Table 4.15.

Table 4.14

Distribution of Safety Jobs Outside of Education

Outside Jobs

Number

No Outside Job.,
Industrial Hygienist...
Inspector/Compliance...
Risk/Loss Control.
Safety Consultant.
Safety Engineer.
Safety Manager.,
Safety Specialist.,
Safety Technician.
Other.
Total.,

Table 4.15

. ..10

. . .18
. ..10

..112

Percent
8.9
8.9
4.5
1.8
25.9
6.3
16.1
8.9
.9
17.9
100.0

Distribution of Experience Outside of Education

Outside Experience

Number

No outside experience.
1-5 years.
6-10 years.
11-20 years.
20 years and up.
Total.

Question 16s

.. .10
. . .15
. . .25
. . .72

Percent
13.9
20.8
20.8
34.7
9.7
100.0

Do you have any professional

certifications related to safety?

Question 16 is depicted

by listing the frequency response for the seven most common
responses.

More than one response was possible.

The

responses are listed in Table 4.16.
Question 17s

What do you believe best qualifies you to

teach in the field of safety?

The responses for Question 17
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were limited to choosing only one single answer from the
choices.

The data are presented in Table 4.17.

Table 4.16

Distribution of Professional Certifications

Certified

Number

No Certification.26
Assoc. Safety Professional.3
Ind. Hygienist In Training.2
Cert. Safety Professional.25
Certified Ind. Hygienist...5
Professional Engineer.16
Other.18
Total.95

Table 4.17

Percent
27.4
3.2
2.1
26.3
5.3
16.8
19.0
100.0

Respondents' Views on Job Qualifications

Qualifications
Education.
Certification..
Work Experience
Other.
Non-response...
Total.

Question 18:

Number

Percent

34

47.2
2.8
31.9
2.8
15.3
100.0

23
11
72

Do you believe certification should be

mandatory for safety educators?

Question 18 asked for the

respondents' opinions on mandatory certification for safety
educators.

The responses are shown in Table 4.18.

Table 4.18

Certification Requirements for Safety Educators

Required Certification

Number

Yes. .24
No. .46
Non-response.
Total. .72

Percent
33.3
63.9
2.8
100.0
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Question 19s
mandatory,

If Professional Certification were

do you believe that current safety educators

should be "grandfathered11 into certification?

The responses

are indicated in Table 4.19.

Table 4.19

Automatic Certification for Safety Educators

Auto-Certification?

Number

Yes..36
No. ...35
Non-response.
Total.

Question 20s

Percent
50.0
48.6
1.4
100.0

At your college or university, what is

your current base salary?

Question 20 sought anecdotal data

about the base salaries of the survey respondents.

The

reported salaries are shown in Table 4.20.

Table 4.20

Salary Distribution for Safety Educators
Number

Salary
$25,000-29,999.
$30,000-34,999.
$35,000-39,999.
$40,000-44,999.. .
$45,000-49,999.
$50,000-59,999...
$60,000-69,999..
$70,000 and above....
Non-response.
Total.

Question 21:

Percent
2.8
9.7
11.1
16.7
15.3
12.5
18.1
6.9
6.9
100.0

Why did you initially become an educator

in the field of safety?

The responses to Question 21 were

tabulated by the seven most common responses.

More than one
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response per respondent was possible.

The responses are

depicted in Table 4.21.

Table 4.21

Reasons for Becoming Safety Educators
Numbers

Reasons

Career Goal.
Career Move.
Switched to Safety....
Former Practitioner...
Switched by College...
Recruited by College..
Other. .5
Total.

Question 22:

Percent
21.3
4.3
17.0
25.5
6.4
20.2
5.3
100.0

In the next five years do you believe the

employment opportunities for graduates of college safety
programs will decrease/

increase or remain about the same?

Question 22 solicited the opinions of safety educators about
the future employment opportunities for safety graduates
over the next five years.

The responses are presented in

Table 4.22.

Table 4.22

Are There Future Job Opportunities in Safety?

Future Employment?
Decrease.. .
Increase.
Remain the Same.
Non-response.
Total.

Number

Percent
4.2
72.2
22.2
1.4
100.0

)
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Crosstabulations
In this portion of the study a direct comparison was
made between the responses to questions exhibiting a
relationship to each other.
Crosstabulation 1;

Table 4.23

shows comparisons

between the data gathered from Question 2,
academic rank,

Table 4.23

and Question 20,

the respondents'

the respondents'

Relation of Rank vs.

salary.

Salary for Safety Educators

RANK
Assistant
Instructor Professor

SALARY
Non
Response

Associate
Professor

Professor

3
4.2%

$25,00029,999

Other
2
2.8%

Total
5
6.9

1
1.4%

1
1.4%

2
2.8
7
9.7

$30,00034,999

3
4.2%

3
4.2%

1
1.4%

$35,00039,999

1
1.4%

1
1.4%

5
6.9%

4
5.6%

6
8.3%

2
2.8%

$45,00049,999

5
6.9%

4
5.6%

2
2.8%

11
15.3

$50,00059,999

6
8.3%

2
2.8%

1
1.4%

9
12.5

$60,00069,999

6
8.3%

6
8.3%

1
1.4%

13
18.1

$70,000& up

3
4.2%

2
2.8%

36
50.0%

16
22.2%

$40,00044,999

Column
Total

4
5.6%

9
12.5%

1
1.4%

Number
Percent

8
11.1
12
16.7

5
6.9
7
9.7%

72
100%

Looking at the respondent's academic rank as reported
in Question 2
Question 20,

and the respondent's salary as reported in
there appears to be a link between rank and

income when comparing the data in this crosstabulation.
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When considering the data from this crosstabulation no
status should be assumed for the rank listed as "other."
Crosstabulation 2;

Table 4.24 depicts a comparison

between the data gathered from Question 2, the respondents'
academic rank, and Question 8, the respondents' highest
degree.

Table 4.24

Rank vs. Highest Degree for Respondent

HIGHEST DEGREE
Assoc.
No Degree Degree

Row
Bachelor's Masters's
Degree
Degree

Doctorate

Total

RANK
1
1.4%

Instructor
Assistant
Professor

1
1.4%

Associate
Professor
Professor
1
1.4%

Other
Column
Total

1
1.4%

1
1.4%

4
5.6

3
4.2%

1
1.4%

6
8.3%

3
4.2%

9
12.5

7
9.7%

28
38.9%

36
50.0

1
1.4%

15
20.8%

16
22.2

4
5.6%

2
2.8%

7
9.7

21
29.2%

48
66.7%

Number
Percent

72
100%

The respondents' academic ranks were reported in
Question 2 and the respondents' highest degrees were
reported in Question 8.

Nearly 67% of the respondents

reported having a doctoral degree, whereas 29% of the
respondents reported having a master's degree.

Fifty

percent of all respondents reported having the rank of
associate professor, more than any other category.

Looking

at the data for the rank of associate professor, over 77% of
the respondents reported having a doctoral degree.

When
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considering the data from this crosstabulation no status
should be assumed for the rank listed as "other."
Crosstabulation 3:

Table 4.25 shows a comparison

between the data gathered from Question 2, the respondents'
rank, and Question 16, the respondents professional
certification.

Table 4.25

Relation of Rank vs.

Professional Certification

RANK
CERTIFIED

Assistant
Instructor Professor

Not
Certified

4
5.6%

Certified
Column
Total

4
5.6%

Associate
Professor

Professor

Other

Total

5
6.9%

9
12.5%

6
8.3%

2
2.8%

26
36.1

4
5.6%

27
37.5%

10
13.9%

5
6.9%

46
63.9

9
12.5%

36
50.0%

16
22.2%

7
9.7%

72
100%

Number
Percent

This crosstabulation compared the respondents' ranks as
reported in Question 2 and the respondents' professional
certification status as reported in Question 16.

More than

63% of the respondents reported having a professional
certification.

Among the individuals who reported the rank

of associate professor, three times as many respondents
reported having a professional certification as those
respondents who were not certified.

Among the individuals

who reported the rank of full professor, the percentage of
respondents who reported having a professional certification
was 66% higher than the purported professors who were not
certified.

When considering the data from this
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crosstabulation no status should be assumed for the rank
listed as "other."
Crosstabulation 4;

Table 4.26 presents a comparison

between the data gathered from Question 2, the respondents'
rank and Question 9, the respondents' years of experience as
an educator.

Table 4.26

Relation of Rank vs.

Teaching Experience

YEARS OF EXPERIENCE
1-5

11-20

6-10

Total

21 or more

RANK
4
5.6

3
4.2%

Instructor

1
1.4%

Assistant
Professor

4
5.6%

1
1.4%

2
2.8%

2
2.8%

9
12.5

Associate
Professor

2
2.8%

10
13.9%

17
23.6%

7
9.7%

36
50.0

5
6.9%

11
15.3%

16
22.2
7
9.7

Professor
Other
Column
Total

1
1.4%

1
1.4%

4
5.6%

1
1.4%

8
11.1%

12
16.7%

31
43.1%

21
29.2%

Number
Percent

72
100%

The respondents' ranks were reported in Question 2 and
the respondent's years of experience as educators were
reported in Question 9.

In this crosstabulation, an

increase in experience did coincide with an increase in rank
to some degree.

Seventy-two percent of all respondents

reported holding the rank of associate professor or
professor.

In the combined ranks of associate professor and

professor, more than 55% of the respondents reported having
11 or more years of experience as an educator.

When
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considering the data from this crosstabulation no status
should be assumed for the rank listed as "other."
Crosstabulation 5:

Table 4.27 depicts a comparison

between the data gathered from Question 16, which asked
respondents if they had professional certification, and
Question 17, that asked respondents what best qualified them
to be a safety educator.

Table 4.27

Comparing Certification and Qualifications

BEST QUALIFICATION
Non
Response
Education

Certified

Work
Experience Other

Row
Total

Not
Certified

3
4.2%

16
22.2%

1
1.4%

5
6.9%

1
1.4%

26
36.1

Certified

8
11.1%

18
25.0%

1
1.4%

18
25.0%

1
1.4%

46
63.9

11
15.3%

34
47.2%

2
2.8%

23
31.9%

2
2.8%

Column
Total

Number
Percent

72
100%

In this crosstabulation, the respondents' professional
certification status is compared to the respondents'
preferred qualifications for becoming a safety educator.
Among the respondents' preferred qualifications,

few chose

certification as the most important qualification.
Crosstabulation 6;

Table 4.28 presents a comparison

between the data gathered from Question 16, that asked the
respondents if they were certified, and Question 18, which
asked respondents if they favored mandatory certification
for safety educators.
Observing the data for the respondents that reported
professional certification status and the respondents' views
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Table 4.28

Mandatory Certification for Educators?

MANDATORY CERTIFICATION

Non
Response

No

Total

19
41.3%

7
29.2%

26
36.1

2
100.0%

27
58.7%

17
70.8%

46
63.9

2
2.8%

46
63.9%

24
33.3%

Not
Certified
Certified

Yes

Column
Total

Number
Percent

72
100%

on mandatory certification for safety educators,

less than

34% of the respondents reported favoring mandatory
certification.

The crosstabulation shows that even among

the group that reported having professional certifications,
less than 38% of the respondents endorsed mandatory
certification.

Correlation Analysis
The correlation coefficient measures the strength of
the linear relationship between two variables on a scale of
-1 to +1.

The "P value"

is used to test whether the

coefficient is significantly different from zero.

The

correlation coefficients were compiled through Spearman rho
rank correlations,

which computes the rank order of the data

rather than the difference between the data values
themselves.

If the P value for a pair of variables is small

(less than an alpha level,

such as 0.05),

there is a

significant correlation between the pair of variables.
pairs of variables

in Appendix E are significantly

The
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correlated at the 5% level.

While exploration of

relationships between variables is important,

the researcher

felt that many of the variables that demonstrate significant
correlations in this study were random occurrences and show
no conclusive cause-and-effeet relationships.
"Correlational statistics can be used to explore cause-andef feet relationships between variables,

but the obtained

results generally do not lead to strong conclusions.1,61

Analysis of Findings
This study of safety educators began with five basic
research questions:
1.

What are the educational backgrounds of educators at the
college level

2.

What are the vocational backgrounds of educators at the
college level

3.

in safety programs?

in safety programs?

In the opinion of the survey respondents,

should safety

instructors at the college level be required to obtain a
professional certification in the field of safety?
4.

In the opinion of the survey respondents,

what best

qualifies safety educators to teach in the field of
safety,

their educational credentials,

experiential background,

their

professional certifications,

or

other qualifications?
5.

What is the demographic profile of the "typical"
educator?

safety
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Research Question 1 pertains to the educational
background of safety educators at the college level.

The

resolution to this question was compiled in the responses to
Question 8
8

in the questionnaire.

The responses to Question

indicated the safety educator's highest degree,

educator's highest safety degree,
degree.

the

and the level of the

The results are reported in Table 4.29.

While the

majority of respondents clearly have a doctoral degree there
are no clear trends toward any particular degree
specialization.

The totals for the highest degree category

are listed in Table 4.30.

Since a safety degree was not

necessarily the highest degree held by a respondent,

the

data for the highest degree held in safety are displayed in
Table 4.31.

The totals

for the safety degree category are

presented in Table 4.32.
The data recorded from Question 8 reveal that over 66%
of the respondents reported having a doctorate and 29% of
the respondents reported having a master's degree of some
type.

This accounted for more than 95% of all respondents

who purported to be safety educators.
Looking at the data for the highest safety degree held
by a respondent,
safety.

more than 27% reported having no degree in

More than 30% of the safety educators reported

having a master's degree in safety and more than 37%
reported having a doctorate in safety.

In total,

more than
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Table 4.29
Specialization

Highest Degree
Kind of Degree

Business Management...

.2 Master's degrees
1 Doctoral degrees

Chemical Engineering..

.1 Doctoral degree

Chemistry.

.1 Doctoral degree

Education.

.4 Master's degrees
13 Doctoral degrees

Environmental Health..

.1 Doctoral degree

Industrial Engineering

.1 Bachelor's degree
8 Doctoral degrees

Industrial Hygiene....

.1 Master's degree
1 Doctoral degree

Industrial Psychology.

.2

Industrial Safety.

.3 Master's degrees
4 Doctoral degrees

Industrial Technology.

.1 Master's degree
1 Doctoral degree

Mechanical Engineering

.1 Master's degree
2 Doctoral degrees

Occupational Safety...

.1 Bachelor's degree
6 Master's degrees
6 Doctoral degrees

Public Administration.

.2

Public Health.

.1 Doctoral degree

Public Safety.

.2 Master's degrees

Safety Education.

.1 Master's degree
1 Doctoral degree

Traffic Safety.

.2

Transportation Safety.

.1 Doctoral degree

No Degree.

.1 No degree reported

Doctoral degrees

Doctoral degrees

Doctoral degrees

70

Table 4.30

Highest Degree Totals

1.
1.
1.
21.
48.

Table 4.31

Highest Safety Degree

Decrrees

Total

Environmental Health.
Fire Safety/Science.
Industrial Engineering.
7 Doctoral degrees
Industrial Hygiene.
2 Doctoral degrees
Industrial Psychology.
Industrial Safety.
4 Doctoral degrees
Occupational Safety.
10 Master's degrees
6 Doctoral degrees
Public Health.
1 Doctoral degree
Public Safety.
Safety Education.
1 Doctoral degree
Traffic Safety.
2 Doctoral degrees
Transportation Safety.
1 Doctoral degree
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Table 4.32

Highest Safety Degree Totals

2 0.No safety degree
2.Associate's degree
1.Bachelor's degrees
22.Master's degrees
27.Doctoral degrees

72% of the safety educators reported having a degree in
safety at some level.
Research Question 2 sought to gather information about
the respondent's vocational background as that experience
relates to safety.

The data related to the respondent's

vocational experience were assembled from Question 13,
Question 14,

and Question 15 of the questionnaire.

Question 13 asked if the respondents had worked in a
field of safety other than education.

Eighty-six percent of

the safety educators reported working in safety in a
position other than education.

The outside job categories

most often reported are listed in Table 4.33.

More than one

response was possible.
The outside jobs most often reported by the 72
respondents were safety consultant
manager

(18,

or 25%).

(29,

or 40%)

and safety

In this category the respondents

could report working in more than one of the jobs listed.
Sixty-five percent of the respondents reported working more
than five years in a safety position other than education.
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Table 4.33

Safety Jobs Other Than Education

Outside Safety Job

Total

Industrial Hygienist.10
Inspector/Compliance Officer.5
Risk/Loss Control Representative.2
Safety Consultant.29
Safety Engineer.7
Safety Manager.18
Safety Specialist.10
Safety Technician.1
Other.20

Research Question 3 dealt with the respondents' opinion
about mandatory professional certification for safety
educators.

The data for this information were obtained from

Question 18 and Question 19 in the questionnaire.

In the

responses to Question 18, more than 63% of the safety
educators thought mandatory certification for safety
educators should not be required.

This response was

surprising because more than 63% of the safety educators
reported having some form of professional certification.
Even among the respondents who reported possessing a
professional certification,

over 58% indicated they were not

in favor of mandatory certification.
Respondents were asked to reply on the subject of
"grandfathering" current safety educators into professional

"2
certification,

if certif icaticn becane mandatory.

Fifty

percent cf the respondents favored this schere.
Research Question 4 sought tne opinion of one
respondents cn what rest cruel if ied then to re safety
educators.

Tne respondents vere ashed to choose between

four categories:
or ether.

education,

certification, verb experience

Only cre cf the categories could be chosen.

Tnese data vere gathered in the responses to Question 1“ of
the questionnaire.

More than 4~% cf the respondents chose

their education as the best qualificaticn no be a safety
educator.
choice.

Mere than 31% chose verb experience as a first
Less than 2% cf the respondents chose certificaticr

and less than 3% chose the "other* category.

here than 15%

of the respondents did not reply no this question or replied
with answers than could non be used in this study.
Tne final research question delved into the deccgraphic
profile of the typical safety educator.

Tnis profile was

obtained by choosing the nodal response to each category cn
the questionnaire.

The typical safety educator profile is

depicted in Table 4.34.
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Table 4.34

A Profile of the Typical Safety Educator
Responses

Age.43-54

(36=50%)

Rank.Associate Professor

(36=50%)

Degree.Doctor of Education

(13=18%)

Years in Safety.11-20 years

(33=45.8%)

Years as Educator.11-20 years

(31=43.1%)

.$60,000-69,999
$40,000-44,999
$45,000-49,999

(13=18.1%)
(12=16.7%)
(11=15.3%)

Plans to Continue in Education.Yes

(66=91.7%)

Best Qualification.Education

(34=47.2%)

Experience Outside of Education.Yes

(62=86.1%)

Position Other than Education.Consulting

(29=40.3%)

Professional Certification.Yes

(46=63.9%)

Certification.CSP

(25=34.7%)

Favors Mandatory Certification.No

(46=63.9%)

Salary

Safety Educator Because...Safety Practitioner who changed
to education (24=33.3%)
Safety Program.Bachelor's and Master's Degrees in
Occupational Safety (14=19.4%)
College Size.10,001-20,000

(24=33.3%)

Safety Majors.Less than 50

(22=30.6%)

Safety Job Opportunities....Expect to Increase

(52=72.2%)

CHAPTER 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
The purpose of this study was to determine the
educational and experiential status of today's safety
educators,

teaching at the college level.

Areas studied

included the perceptions of the safety educators as to the
value of their education and work experience in relation to
their suitability to teach safety at the college level?
their need for mandatory professional certification?

and

their professional development requirements to maintain
certification.
A descriptive research methodology was employed to
gather and report the data for the study.

A survey

questionnaire was sent to all members of the American
Society of Safety Engineers

(ASSE)

who resided in the United

States and listed their occupations as educators.

The ASSE

is the dominant professional safety organization in the
United States and the society's members provided an
excellent survey population.
The results of the study were based on the data
collected from the questionnaires returned by the
respondents.

The study provided useful data on the

demographics of the nation's safety educators.

The

investigation provided information about the importance of
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education,

experience,

and professional certification for

safety educators as perceived by the respondents.
Relatively few safety programs exist at colleges and
universities

in the United States.

Indications are that the

opportunities for safety graduates will continue to grow.
The American Society of Safety Engineers has developed
a recommended core curriculum and established program
standards for college safety programs.

At this time only

seven institutions in the United States have met the
requirements for accreditation under current ASSE
guidelines.
standards

While the ASSE recommendations do not include

for safety educators,

a well-defined safety

curriculum will serve to disclose the goals and aspirations
of the safety program.

In turn,

these goals and aspirations

will serve to establish the prerequisite skills and talents
necessary to become an educator in that safety program.

Conclusions and Interpretations
As a consequence of the data gathered in this study,
the following conclusions and interpretations are stated:
1.

Prior to this study,

the researcher presumed

that safety educators,

as a group,

would rely

primarily on work experience and professional
certification as the best qualifications to
teach safety at the college level.

.

2

The majority of safety educators reported they
would continue in that career.
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3.

Most safety educators felt safety as a profession
will continue to expand over the next five years.

The research of Buck in 1987,62 and Kohn et al.
1991,63

(reviewed in Chapter 1)

in

displayed a propensity

among safety practitioners to depend on work experience and
professional certification as the dominant prerequisites to
work in the field of safety.
safety professionals,

In these earlier studies of

the respondents demonstrated a strong

bias in favor of professional certification for safety
practitioners.

On the other hand, while most of the

respondents in this earlier research reported having a
college degree, most did not have a degree related to
safety.

The results of these earlier studies led to

speculation by this researcher that the educational and
experiential trends in the general population of safety
professionals would translate similarly to safety educators.
The results of this study show, however,

that nearly

67% of the safety educators reported having doctoral degrees
and 29% reported having master's degrees,
Figure 5.1.

as shown in

The study also revealed that over 72% of the

respondents reported having a degree in safety or a
discipline directly related to safety.

Of the respondents

who reported having graduate degrees in safety,

37% reported

having a doctorate and 30% reported having a master's degree
in one of the various disciplines of safety.

The data on

the number of safety educators with graduate degrees were
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unexpected considering the relatively limited number of
institutions with terminal degrees in safety in the United
States.
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Figure 5.1

Safety Educators' Degrees

The respondents in the study were asked to give their
opinions about the best qualification to teach safety.

The

choices the respondents were given to select from were
education,
"other."

work experience, professional certification and
In the group of respondents who reported a

preference,

almost 56% selected education as the primary

ication,

as shown in Figure 5.2.

The percentage of

respondents who selected education was remarkable, when one
considers the data indicating that more than 86% of the
respondents reported work experience as safety practitioners
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JOB QUALIFICATIONS
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Figure 5.2

Best Qualifications for Safety Educators

outside of education.

Over 63% reported having some variety

of professional certification related to safety yet did not
choose certification as the most important qualification,
shown in Figure 5.3.
so
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Figure 5.3

Mandatory Certification

as
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Given the trends in today's society to change career
paths more often than in previous generations,

the desire of

most safety educators to remain in that profession is quite
high.

More than 68% of the respondents reported working as

a safety educator longer than 10 years.
respondents,

When looking at all

almost 92% indicated they planned to continue

as safety educators.
The respondents were asked to share their opinion on
the employment opportunities for graduates of college safety
programs over the next five years.

More than 72% of the

respondents indicated an expectation that the employment
opportunities in safety would continue to expand.

A little

more than 22% of the respondents thought employment
opportunities would remain about the same.

Less than five

percent of the respondents thought a decrease in job
opportunities for safety graduates would occur.

Recommendations
Relatively few safety programs exist at colleges and
universities in the United States.

Indications are that the

opportunities for safety graduates will continue to grow.
While many college safety programs grew from specialized
needs in local communities and industries,

the need exists

to ensure these safety programs meet certain minimum
standards at a national level.

The American Society of

Safety Engineers has developed a recommended core curriculum
and established program standards for college safety
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programs.

As of May 1993, only seven institutions have met

the requirements for accreditation under these ASSE
guidelines.64

Not every school would benefit by adopting

these standards; however, most schools would profit by
producing graduates who followed a well-designed,
comprehensive curriculum.

The ASSE recommendations do not

include standards for safety educators, but a well-defined
safety curriculum will serve to disclose the goals and
aspirations of the safety program.

In turn, these goals and

aspirations will serve to establish the prerequisite skills
and talents necessary to become an educator in that safety
program.

In the future the ASSE should relinquish the

oversight of college accreditation to an independent agency,
in the same manner as professional certification.
In the event this study is replicated, the researcher
feels that more attention should be given to the topics of
professional certification and school accreditation.

These

topics are certainly important issues in the safety
profession.

In retrospect, this study did not amply address

the opinions of the respondents in the areas of professional
certification and school accreditation.
If future researchers use the ASSE as a resource for
research populations be aware that 23% of the respondents in
this survey indicated they were not currently educators as
defined in the designation of occupational specialties on
the ASSE membership list.
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Keene State College
229 Main Stnet. Keene. New Hamwiure 0301-4183
603 352-1909

December 17, 1992
Ms. Jeneil Connors
AMERICAN SOCIETY OF SAFETY ENGINEERS
1800 E. Oakton St.
Des Plaines, IL 60018
Dear Ms . Connors ,
In November I contacted you about ASSE mailing labels. The
membership I am interested in contacting are listed under the Job
Title Code #10, Dean/Dept Head/Professor/Asst or Assoc Professor.
In our previous conversation you indicated this list contains 136
members.
The mailing labels will be used to distribute a survey
questionnaire that will be used to complete my Doctoral
Dissertation at the University of Massachusetts-Amherst. You
indicated that I needed to submit a copy of my questionnaire for
approval.
First I had to obtain the approval of my dissertation
committee and the human subjects research board at the university
in order to proceed.
Enclosed is a copy of the questionnaire, a
rough draft of my dissertation abstract, and a copy of the
information provided to the university for approval to research
human subjects.
The questionnaires will be processed in a manner that will allow
all participants to remain anonymous.
No attempt will be made to
obtain the names of the respondents or their place of employment.
A pre-addressed, post-paid envelope will be provided to return
each survey.
The questionnaire will require less them five
minutes to complete.
Please advise me on payment method required to obtain the mailing
labels.
My address is:
Larry E. McDonald
640 Court Street
Keene, NH
03421
Tel:

603-258-2976

Thank you for your assistance
Sincerely

ASSE Member #121915
Vision 2000
Making Keene State OMegt
the public, unorrgmaueie allege of dma
m New England try the year 2000

The List Renter agrees
to the following stipulations:
The one time (only) use otthis list shall be limited solely anti
exclusively to tne agreed upon mailing as submitted to the
ASSE List Mangerior prior approval. This list CANNOT be
used tor recruitment purposes. I understand anti agree
thatthisisto be used onetime only, and guaranteetnatthe
List Renter will not Duplicate or retain in any form whatsoeverall orany portion ofthesaid mailing list Nor shall the
List Renter permit any third party to do so. Absolutely no
reference will be made to ASSE in any material sent
Sample mailing nieces will be submitted tor anproval,
based on tne materials relation to the safety profession anti
competitive ASSE otters. Furthermore, it is cleariy under¬
stood tna: ASSE in no way endorses any product or service
by renting tnis list. Thisagreemem includesthis rental and
covers all suoseouent rentals.

American Society
of Safety Engineers
Mailing List Rental

Approval and Acceptance:

Hf
Tte

Cem—n/. Kesue

r

QJ_

a
“
AssllTA'JT’ facFESSOK. -S*FZTV
St^tz

SpfcLEf.e.

/2-/7-1-Z-_

.The tet wfitcn has been remed has Been and will be monitored
to prevent improper ana unairtnonzeo use ol the test
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Keene State College

February 16, 1993
Dear Fellow Safety Educator,
I am currently conducting a study of the educational and
experiential background of educators teaching safety at the
college level as part of my Doctoral Dissertation.
The data
collected will allow me to compile a Statistical Profile of the
Safety Educator.
I am asking you to complete the enclosed pilot
survey of my questionnaire.
A stamped, pre-addressed envelope is
enclosed to return the pilot survey.
The pilot survey of the
questionnaire will require approximately ten minutes to
complete.
Flease complete the comments sections of the pilot survey only!
You sire being asked to review the proposed questions, not to
complete the actual survey questions.
Since the number of safety educators in the United States is
relatively small your participation is very important to my
research.
Your Informed consent to participate in the pilot
survey under the conditions described is assumed by
your completing the pilot questionnaire and submitting
it to the researcher.
Do not complete the
questionnaire pilot survey or return it if you do not
understand or agree to these conditions.

Please be part of this study by completing and returning this
questionnaire as soon as possible.
I thank you in advance for your help.
Sincerely

Larry E. McDonald
Professor
Safety Studies

Vision 2000
Malang Keene State College
the public, unaergreauate college of once
m New England by the year 2000
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SAFETY EDUCATOR
PROFILE QUESTIONNAIRE
To help process the survey, please mark your responses
clearly in the space provided.
In categories where
your preferred choice is Other (Please
Specify)_, please write your choice legibly in
the space provided.
Thank you for participating in
this survey.
Are you currently employed as a full-time educator
in the field of Safety at a college or
university?
_No

_Yes

If question i 1 is answered no. please stop at this
point and return the questionnaire in the envelope
provided.
If the answer to question # 1 is yes, please
continue with the survey.

What is your current rank?
_Instructor
_Assistant Professor
_Associate Professor
_Professor
_Other:
_
(Please Specify)

Does your institution offer a degree in the field of
safety?
No

At your institution,
in Safety?

_0
_1—50
_51-100
_101-150
_151-200
_201-250
more than 250

Yes

how many students are

"majors"

What is the total enrollment at your institution?
Less than 5,000
'5,000—10,000

10,001-20,000
More than 20,000

In what areas of Safety are degrees offered at your
institution?
(Check all that apply)
_No Safety Degree Offered
_Fire Safety
_Industrial Hygiene
_Industrial Safety & Health Management
_Occupational Safety
_Public Safety
_Safety Engineering
_Traffic Safety
_Transportation Safety
_Others:
_-_
(Please Specify)
In each category please mark the Safety Degrees that
are offered at your institution using the following
designations:
(Check All that Apply)
_No Safety Degree Offered
_A,_B,_M,_D
Fire Safety (Fire Science)
_A,_B,_M,_D
Industrial Hygiene
_A,_B,_M,_D
Industrial Safety & Health
_A,_B,_M,_D
Occupational Safety
_A,_B,_M,_D
Public Safety
_A,_B,_M,_D
Safety Engineering
_A,_B,_M,_D
Traffic Safety
_A,_B,_M,_D
Transportation Safety
_A,_B,_M,_D
Other:
_
_A,_B,_M,_D
Other:
_
Other:
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8. What is your educational background using the following
designations:
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
'A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D
A,_B,_M,_D

Business Management
Chemistry
Education
Electrical Engineering
Fire Safety (Fire Science)
Industrial Hygiene
Industrial Safety & Health Mgt
Industrial Technology
Mechanical Engineering
Occupational Safety
Public Safety
Safety Engineering
Traffic Safety
Transportation Safety
Other:
_
Other:
_
Other:

9. How many years have you been an educator?
1-5

10.

11-20

20 or more

How many years have you been teaching Safety?
_1-5

11.

6-10

_6-10

_11-20

_20 or more

What is your age?
30

& under

31-42

43-54

55

& over

12. Do you plan to continue teaching in the field of
Safety?
No

Yes

13. Have you ever worked in the field of Safety outside of
education?
No

Yes

95
14. What title best describes your Safety job,
education?
(Mark all that apply)

outside of

_No Safety Jobs Outside of Education
_Industrial Hygienist
_Inspector/Compliance Officer
_Risk/Loss Control Representative
_Safety Consultant
_Safety Engineer
_Safety Manager
_Safety Specialist
_Safety Technician
_Other:_
(Please Specify)

15. How many years total experience do you have in the
jobs listed in Question 14.
none

1-5

6-10

11-20

20 or more

16.

Do you have any professional certifications related
to Safety?
_None
_ASP-Associate Safety Professional
_IHIT-Industrial Hygienist In Training
_CSP-Certified Safety Professional
_CIH-Certified Industrial Hygienist
_PE-Professional Engineer
_Others:
_-_(Please Specify)

17.

What do you believe best qualifies you to teach in
the field of Safety?
(Mark only one)
_Education
_Professional Certification
_Work Experience
_Other:
_
(Please Specify)

18.

Do you believe certification should be mandatory
for Safety Educators?
No

Yes
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19.

If Professional Certification were mandatory, do you
believe that current Safety Educators should be
"grandfathered" into certification?
_No

20.

_Yes

At your college or university what is your current
base salary?
_$0—19,999
_$20,000—24,999
_$25,000—29,999
_$30,000—34,999
_$35,000—39,999
_$40,000—44,999
_$45,000—49,999
_$50,000—59,999
_$60,000—69,999
_$70,000 & Above

21. Why did you initially become an educator in the
field of safety? (Mark all that apply)
_Selected safety education as a primary career goal
_Selected safety education as preparatory step to
another career
_Switched to safety education from a career in a
field other than safety
_Switched to safety education from a career as a
safety practitioner outside of education
_Assigned by college to switch to safety education
from another discipline
_Recruited by college specifically to assume
responsibility for safety education
_Other

.

22

(Please Specify)_

In the next five years do you believe the employment
opportunities for graduates of college safety programs
will:
Decrease

Increase

Remain about the same
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Keene State College

March 9, 1993

Dear Fellow Safety Educator,
As Part of my Doctoral Dissertation I am currently conducting a
study of the educational and experiential background of educators
teaching Safety at the college level.
The data collected will
allow me to compile a Statistical Profile of the Safety Educator.
I am asking you to complete the enclosed questionnaire. A
stamped, pre-addressed envelope is enclosed to return the
questionnaire.
The questionnaire will require less than five
minutes to complete.
Since the number of safety educators in the United States is
relatively small your participation is very important to my
research. All data collected through the questionnaires are to
be reported only in the aggregate.
The questionnaires do not
seek to identify any individual respondents and no form of
identifying information should be returned with the
questionnaire.
If you would like a copy of the results of the
survey please send your request in writing to me in a separate
envelope.
Do not return any identifying information with the
questionnaire.
Your informed consent to participate in the study under
the conditions described is assumed by your completing
the questionnaire and submitting it to the researcher.
Do not complete the questionnaire or return it if you
do not understand or agree to these conditions.

Please be part of this study by completing and returning this
questionnaire as soon as possible.
I thank you in advance for your help.
Sincerely

Larry E - McDonald
Professor
Safety Studies

Vision 2000
Malang Keene State Colleft
the public. unoerTToauate colieye Of cncna
in New England by the year 2000
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Variables Correlated at the 5% Level

Correlation

P value

Q2 with Q4

-0.3381

0.0037

Q2 with Q5

0.2405

0.0418

Q2 with Q9

0.2942

0.0121

Q2 with Q10

0.2729

0.0204

Q2 with Qll

0.2747

0.0195

-0.2423

0.0403

0.2628

0.0257

Q2 with Q16.1

-0.2552

0.0305

Q2 with Q22

-0.2384

0.0437

0.5674

0.0000

Q2 with Q14.8
Q2 with Q15

Q3 with Q4
Q3 with Q8

IND HYG

0.2966

0.0114

Q3 with Q8

IND SAFETY

0.3075

0.0086

Q3 with Q8 OCC SAFETY

0.5315

0.0000

-0.2482

0.0355

Q4 with Q8 FIRE

0.2606

0.0270

Q4 with Q8 OCC SAFETY

0.3217

0.0059

Q4 with Q8 TRAFFIC SAFE

0.3249

0.0054

Q4 with Q17

0.2495

0.0346

Q4 with Q19

-0.3287

0.0048

Q4 with Q20

-0.2425

0.0401

0.3889

0.0007

0.2554

0.0304

Q3 with Q21.7

Q5 with Q8

IND HYG

Q5 with Q8 SAFE ENG

Continued on following page
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Q5 with Q15

0.3556

0.0022

Q5 with Q16.4

0.2469

0.0366

Q5 with Q20

0.4048

0.0004

-0.2536

0.0316

Q8 FIRE SAFE with Q8 PUBLIC SAFE

0.4032

0.0004

Q8 FIRE SAFE with Q14.2

0.2395

0.0427

-0.4632

0.0000

Q8 :IND HYG with IND SAFETY

0.3540

0.0023

Q8 :IND HYG with Q8 OCC SAFETY

0.4389

0.0001

Q8 :IND HYG with Q8 SAFE ENG

0.2859

0.0149

Q8 :IND HYG with Q8 TRNSP SAFE

0.4193

0.0002

Q8 :IND' HYG with Q8 OTHER

0.2934

0.0124

Q8 IND SAFETY with Q8 OCC SAFETY

0.3102

0.0080

Q8 IND SAFETY with Q8 TRAFFIC SAFE

0.2359

0.0461

Q8 IND SAFETY with Q8 TRNSP SAFE

0.2648

0.0246

Q8 IND SAFETY with Q8 OTHER

0.5115

0.0000

Q8 IND SAFETY with Q14.8

0.3436

0.0031

Q8 IND SAFETY with Q16.4

0.2834

0.0158

Q8 OCC SAFETY with Q8 TRAFFIC SAFE

0.2624

0.0259

Q8 OCC SAFETY with Q8 OTHER

0.2583

0.0285

Q8 OCC SAFETY with Q8.63

0.3121

0.0076

0.2601

0.0273

-0.2685

0.0226

0.2955

0.0117

-0.2995

0.0106

Q5 with Q21.5

Q8 FIRE SAFE with Q20

Q8 PUBLIC SAFE with Q8 TRAFFIC SAFE
Q8 PUBLIC SAFE with Q12
Q8 PUBLIC SAFE with Q14.2
Q8 PUBLIC SAFE with Q20
Continued on following page
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Q8 SAFE ENG with Q16 CERTIFIED

0.2407

0.0416

Q8 SAFE ENG with Q20

0.2432

0.0395

Q8 TRAFFIC SAFE with Q8 TRNSP SAFE

0.3864

0.0008

Q8 TRAFFIC SAFE with Q14.4

0.2630

0.0256

Q8 TRAFFIC SAFE with Q14.5

0.2863

0.0147

Q8 TRAFFIC SAFE with Q14.9

0.2601

0.0273

Q8 TRNSP SAFE with Q14.4

0.2703

0.0217

Q8 TRNSP SAFE with Q14.9

0.2648

0.0246

Q8 OTHER with Q14.9

0.2404

0.0419

Q8 OTHER with Q16.5

0.3712

0.0013

Q8 OTHER with Q21.2

0.2386

0.0435

Q8 Q8.61 with Q8.63

0.3169

0.0067

Q8.61 with Q9

0.2664

0.0237

-0.2690

0.0223

Q8.61 with Q20

0.2914

0.0130

Q8.63 with Q20

0.3471

0.0028

Q8.63 with Q21.1

0.2360

0.0460

Q9 with Q10

0.6748

0.0000

Q9 with Qll

0.5717

0.0000

Q9 with Q13

-0.2538

0.0315

Q9 with Q14.1

0.2538

0.0315

Q9 with Q14.3

-0.2609

0.0268

Q9 with Q19

0.3459

0.0029

Q9 with Q21.3

0.3378

0.0037

Q9 with Q21.4

-0.3013

0.0101

Q8.61 with Q14.8

Continued on following page
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Q9 with Q21.6

-0.3718

0.0013

0.4494

0.0001

Q10 with Q21.4

-0.2388

0.0434

Q10 with Q21.6

-0.2924

0.0127

Q10 with Q22

-0.2848

0.0153

Qll with Q12

-0.2493

0.0347

Qll with Q19

0.2714

0.0211

Q12 with Q14.7

-0.3266

0.0051

Q12 with Q16.3

-0.3825

0.0009

Q12 with Q16.4

-0.3136

0.0073

Q12 with Q21.4

-0.2500

0.0342

Q13 with Q14.1

-1.0000

0.0000

Q13 with Q14.5

0.3298

0.0047

Q13 with Q14.10

0.2491

0.0349

Q13 with Q15

0.6747

0.0000

Q13 with Q19

-0.3155

0.0069

Q13 with Q21.1

-0.2889

0.0138

Q13 with Q21.6

0.2405

0.0419

Q14.1 with Q14.5

-0.3298

0.0047

Q14.1 with Q14.10

-0.2491

0.0349

Q14.1 with Q15

-0.6747

0.0000

Q14.1 with Q19

0.3155

0.0069

Q14.1 with Q21.1

0.2889

0.0138

Q14.1 with Q21.6

-0.2405

0.0419

0.2444

0.0386

Q10 with Qll

Q14.2 with Q15
Continued on following page
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Q14.2 with Q16.4

0.2976

0.0111

Q14.2 with Q16.5

0.5222

0.0000

-0.2943

0.0121

Q14.2 with Q21.4

0.4828

0.0000

Q14.5 with Q15

0.4025

0.0005

Q14.6 with Q14.9

0.3616

0.0018

Q14.6 with Q16.1

-0.2320

0.0498

Q14.6 with Q16 CERTIFIED

0.2467

0.0367

Q14.7 with Q16.4

0.2526

0.0323

Q14.7 with Q21.4

0.3402

0.0035

Q14.8 with Q14.9

0.2955

0.0117

Q14.9 with Q21.2

0.4893

0.0000

-0.3651

0.0016

Q15 with Q21.4

0.2328

0.0491

Q16.1 with Q16.4

-0.5157

0.0000

Q16.1 with Q16.6

-0.3780

0.0011

Q16.1 with Q16.7

-0.4082

0.0004

Q16.1 with Q16 CERTIFIED

-0.9405

0.0000

Q16.2 with Q17

0.2516

0.0330

Q16.3 with Q16.7

0.2928

0.0126

-0.2322

0.0497

Q16.3 with Q21.1

0.2726

0.0205

Q16.4 with Q16.6

0.4522

0.0001

Q16.4 with Q16 CERTIFIED

0.5483

0.0000

-0.2520

0.0327

Q14.2 with Q19

Q15 with Q19

Q16.3 with Q17

Q16.5 with Q19
Continued on following page
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Q16.5 with Q20

0.2775

0.0183

Q16.6 with Q16 CERTIFIED

0.4019

0.0005

Q16.6 with Q20

0.3197

0.0062

-0.2569

0.0294

0.4341

0.0001

Q17 with Q19

-0.2472

0.0363

Q17 with Q21.1

-0.2919

0.0128

Q17 with Q21.4

0.3210

0.0060

Q18 with Q21.6

0.3163

0.0068

Q18 with Q21.7

-0.2669

0.0234

Q19 with Q21.4

-0.2610

0.0268

Q21.3 with Q21.4

-0.2362

0.0457

Q21.7 with Q22

-0.2775

0.0183

Q16.6 with Q21.1
Q16.7 with Q16 CERTIFIED
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